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The Chicago Drainage Board will receive proposals 
until Jan. 25 for the excavation of sections A, B, ©, 
and EK, of the main drainage canal, between Willow 
Springs and Summit, and the dredging of the Dlinois 
& Michigan Canal, between Summit and the south fork 
of the Chicago River, to enlarge it to give a capacity 
of 100,000 cu. ft. per minute. The work will include 
7,200,000 cu. yds. of earth and 95,000 cu. yds. of rock 
excavation, 30,000 cu. yds. retaining walls, and 1,800,- 
000 cu. yds. of earth dredging. Mr. Thomas Kelly has 
been elected a member of the Board, vice Mr. ©, 
Hotz, who resigned last January. 


Reports to the effect that the condition of the Bos- 
ton water supply is unsanitary having been circulated 
recently, the Boston Water Board has just issued a 
special report regarding the present quality of the sup- 
ply. The report appeared in the Boston papers of Nov. 
28, and describes the present sources of supply, and 
what has been done and is being done to improve them, 
and keep the water pure. A table is presented giving 
by years the average results of chemical analyses of the 
water, made by Prof. T. M. Drown, Chemist of the 
Massachusetts State Board of Health, from June, 1887, 
to Nov. 1, 1892. Expressed in parts per 100,000 the 
average albuminoid ammonia has ranged from .0161 
to .0207 for unfiltered, and from .0136 to .0178 in fil- 
tered water; the free ammonia has ranged from .0000 
(the first nine months of this year), to .0008 from June, 
1887, to May, 1889; nitrites have been low, and nitrates 
were .0090, the lowest during the period, the first nine 
months of 1890, and were at their highest in 1889, hav- 
ing been .0272 per 100,000. 


The improvement of the harbor of Philadelphia is 
reported as making good though slow progress, by Maj. 
C. W. Raymond, U. S. Engineers, in charge of removing 
the islands in the river. He reports that 816,000 cu. 
yds. had been removed from Windmill Island, leaving 
about 422,000 cu. yds. to be yet excavated. Of this 
material 575,000 cu. yds. has been used in raising 
League Island, at the Navy Yard. The last surveys 
the piers can now be advanced, on the Phil- 
as soon as the War Department grants 
the necessary permission. The delay in excavating has 
deen due in part to the wholly unexpected dicovery of 
number of old wharves whose timbers have been 
years on Windmill [sland. 
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repaying of streets by railway companies occupy- 
has been an issue in Philadelphia. 
railway companies originally contended 


that under the ordinances their only duty lay in keep- 
ing in repair that portion of the street lying between 
their tracks. This was contested by the city, and the 
Court of Common Pleas decided that the companies 
were bound to repave from curb to curb. The next 
question in controversy was the material to be used in 
repaving, the companies claiming that they were only 
bound to replace the original material, say cobblestone. 
The Court of Common Pleas again held, and this find- 
ing was confirmed by the Supreme Court, that under 
their charters and the city ordinances the city could 
decide upon the material to be used apd the companies 
were bound to use such designated material. Under 
this last ruling a number of streets have been ordered 
paved at the expense of the railway companies. Some 
of the companies have paid their quota; others again 
are fighting the case on a question of measurements 
and street intersecticns. 


Lake Angeline, near Ishpeming, Mich., has been 
pumped dry under the contract noted in our issue of 
March 26, 1892, as having been awarded to Mr. B. C. 
Howell, New York City. It is said that the maximum 
depth of the lake was 43 ft. Before beginning to 
pump the lake was lowered 5 ft. by draining into the 
Carp River. The pump used, it is said, had a capacity 
of 24,000 gallons per minute. The mining of iron ore 
from the bed of the lake will now be carried on. 


The most serious railway accident of the week was 
a head collision, due to an open switch, on the Union 
Pacific Ry., near Alda, Neb., Nov. 22. A freight triin 
was standing on the sidetrack, waiting for an express 
train to pass, but the crew had forgotten to close 
the switch, and the express was turned onto the s de- 
track. There were four men killed and three in- 
jured, two fatally. None of the pussengers were in- 
jured. Both engines and several freight cars were 
wrecked, and the baggage and mail cars were tele- 


scoped. 


A steam heater in a pay car on the Knoxville, Cum- 
berland Gap & Louisville R. R. exploded Nov. 25, 
fatally injuring two persons. 

A fart of a trestle on the Delaware & Hudson R. R., 
about 144 miles north of Whitehall, N. Y., which was 
being used to close a break in the bank, sank down 
into the water Nov. 26. 


Records of leaks in the long conduit of the wuter- 
works of Rochester, N. Y., have been kept for many 
years and are summarized by months in the last annual 
report of Chief Engineer E. Kuichling, M. Am. Soc. ©. 
KE. This conduit leads from Hemlock Lake to the Rush 
reservoir and has a total length of 19.4 miles. The 
number of leaks by months for the periods named below 
are as follows, the record on the first part of the con- 
duit being for a longer period than for the last part: 


On 2,978 Miles (15.723 ft.) of Wrought Iron Riveted, 


Jan. Feb. Mar. Apr. 


oem: 1, "SR te Jams. 4, Ciccecacc > 41 -¢@ 9 
ay 2s "OR 0.2m 1, “Wi ccccénee 1 2 0 0 
OU é cece ado deiccciedstnctues 9 6 6 9 
On 9.617 Miles (50,776 ft.) of 
On 9,617 Miles (50,776 ft.) 
Dee. 10, °Tt, ta Jan: 1, "Ol. ....... o.85".% 
a a ee OO TR a, UD cae. ccs 0 2 1 11 
4 6.0 he edn Cee Hawes oees ee 3 &.. 


* All these leaks appear to have occurred at lead 


joints; no record of breakage at riveted seams. 





The flow of water through the conduit during the year 
remained quite constantly ‘at about 7,000,000 gallons 
per day. The conduit was put in operation about the 
date of the first records of leak, or at least within a 
year of that date. 


The large Shades Mountain Reservoir of the Birming- 
ham (Ala.) Water-Works Co., on which work was sus- 
pended three years ago during the construction of its 
Cahaba River extension, has been completed and put 
into service. The suspension of work was due to ap- 
prehensions that, owing to the porous character of the 
rock, the reservoir, which covers about 13 acres, would 
leak. In order to obviate the difficulty thus presented 
a smaller reservoir was constructed adjoining the larger 
one. The apprehensions as to leaking have proven to 
have been groundless. We are indebted to Mr. W. J. 
Milner, Superintendent and General Manager of the 
company for this information. The Birmingham water- 
works were described at length in our issue of Apr. 16, 
1892. 


The franchise has been granted by the New York 
Board of Aldermen to the East River Bridge Co., giv- 
ing it the right to construct, operate and maintain the 
approaches to the two proposed bridges. The only con- 
ditions imposed were that a bond of $200,000 was to 
be given to save the city harmless from damages, and 
that the Commissioner of Public Works was to con- 
trol the location of stations and stairways. Under the 





original act of the legislature, the city is to receive 
no compensation until the receipts average $3,000 per 
day on the bridge, and $4,000 per day on the railway. 
When this income is reached the cities of New York and 
Brooklyn are to divide 1% of the bridge receipts; the 
1% from the railway will go to New York alone. For 
each additional $3,000 and $4,000 per day in income 
another 1% is to be paid. This franchise gives the 
bridge company a right to extend its railway approach 
across the city from the East to the North River, practi 
cally without any compensation, or without sale of this 
valuable franchise by auction, as the law provides, The 
general dimensions of these structures were given in 
our issue of Oct. 13, 1892. 


In noting the report of Mr. Lewis Kingman, City En 
gineer of Topeka, Kan., on the proposed Topeka dam 
the statement was made that under certain conditions 
800 HP. was all that could be expected. This statement 
really referred to the Lawrence dam below Topeka 
For $800,000 expended on the new dam 1,398 HP. could 
be secured, after deducting the loss at the wheel and 
for electric transmission. There is no question that 
3,000 HP. could be now disposed of at Topeka at rea 
sonable rates, . 


The New York Power Co. is asking the Board of 
Aldermen for permission to lay and maintain a system 
of pipes under the streets to supply compressed air 
and salt water under pressure ‘“‘for power, ventilation 
and other purposes.’’ The award of franchise is de 
layed because this company is really the successor to 
the National Heating Co., which absorbed the United 
States Heating and Power Co., which obtained a fran 
chise in 1880. It is claimed that the insertion of th: 
words “compressed air’ into the old franchise converts 
it into an entirely new enterprise, demanding treatment 
as such. 


Engineer Danforth, of the U. 8. Navy, who refysed to 
obey an order of the officer of the deck, has been sus 
pended from rank and duty for one year, on the 
charge of “disobedience of the lawful orders of his 
superior officer." This is the sentence of the court- 
martial, now approved by Secretary of the Navy 
Tracy. Mr. Tracy, in his approval of the finding of the 
court, plainly lays down the rule that the officer of 
the deck, who is the representative of the commanding 
officer of the vessel, is entitled to “obedience from all 
officers of whatever rank, whether of the line or staff." 


A report on the surveys for an Inter-Continental 
railway, recently issued by delegates for the 
United States, shows very satisfactory progress on this 
work in Central and South America. In Central 
America the surveys have been completed in. Guate- 
mala, and are now in progress in Salvador; and in 
South America a line 2,800 miles long, running from the 
Caribbean Sea through Columbia, Ecuador and Pefu 


the 


aoe 


and 6.775 Miles (35,772 ft.) of Cast Tron Conduit. 


May. June. July. Aug. Sept. Oct. Nov. Dee. ‘Total. 
22 30 42 16 25 11 6 7 186** 
2 4 10 6 0 0 0 1 26°** 
am &@ S&S 2S WH 6 «8 212 
36-in. Wrought Iron Conduit, 

of Wrought Iron Conduit. 

7 Os 112 71 4 39 13 4 Hs 
5 17 21 6 7 9 9 ” “7 
s2 15 133 7 98 4 ##2 13 @soe 


** 178 leaks at lead joints and 8 at riveted scams. 
*** All at lead joints. 


to the western boundary of Bolivia, has been examined 
The surveys show that perfect routes can be obtained, 
amd the estimated cost of construction to vary from 
$16,000 to $48,000 per mile. 


The iron works recently established by the Chinese 
Viceroy, Chang Chih-tung, near Hankow, are very large. 
They extend for about a mile along the bank of the 
Yangtze and are being fitted up with the most ap- 
proved machinery for the manufacture of steel rails and 
also for turning out modern weapons of war. ‘They are 
preparing to manufacture magazine rifles, rapid-fire 
Hotchkiss guns, Maxim guns and light ordnance of 
various kinds. The iron ore is found about 80 miles 
down the Yangtze, where there is also abundance of 
coal. A line of railway has been built and is already 
in operation from the mines to the river, about 17 
miles in length, as noted in our last issue. The Chinese 
are skillful mechanicians and at the Nanking Arsenal, 
where no foreigner has ever been engaged, they are 
producing firearms of European pattern, equal it is 
said to those manufactured abroad. 


A nickel steel gun is now being built by the Ordnance 
Bureau of the U. 8. Navy from the designs of Mr. 
William Sellers, of Philadelphia. Commodore Folger, 
in his report, only describes it as being very simple in 
construction, being made of only three separate pieces. 
The tube can be replaced when worn by use, 
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rRAINSHED AT NEW ORLEANS, LA.; ILLI- 
NOIS CENTRAL R. R. 

The new steel trainshed for the Illinois Central 
R. R. terminal station at New Orleans, La., which 
was noted in our issue of May 5, 1892, has been 
completed, and the accompanying cut represents 
an interior view from the headhouse end, before 
the roofing was put on. The structure is about 
noo ft. long and 144 ft. wide. Its width is made 
up of a central span of 40 ft., with two side spans 
of 35 ft., from the outer edge of each of which 
extend cantilevers 17 ft. long. The central trusses 
are arched, while the side trusses have inclined 
top chords and arched lower chords. The trusses 
are spaced 24 ft. apart longitudinally and are con- 
nected by trusses over the columns, having longi- 
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in. guns on lifts; seventeen 10-in. and nine 8-in. 
guns on disappearing carriages; one hundred and 
seventy-six 12-in. mortars and submarine mines 
operated from five mining casements. The estl- 
mated cost of a two-gun battery with lifts is $457,- 
000, not including the cost of the armament; of 
this amount $174,000 is for the mechanism alone. 
The Battalion of Engineers and the Engineer 
School, at Willet’s Point, New York, is reported 
upon as follows: While the legal strength of the 
Battalion is five companies of 150 men each, offi- 
cered by the Engineer Corps, the present strength 
is 18 officers and 437 enlisted men. These men are 
employed in engineer, pontoon and torpedo drill, 
in infantry drill, rifle practice and photography. 
In the U. S. Engineer School, during the year, 20 


NEW TRAINSHED AT NEW ORLEANS, LA.; ILLINO'S CENTRAL R. R, 


and arched bottom chords. 
There is a clearstory over each of the three rows 
of trusses. The trusses support Z-bar purlins to 
which the corrugated iron roofing is attached, and 
which are braced by vertical diagonals from the 
lower chords and horizontal diagonals from the top 
chords of the trusses. The trainshed covers nine 
tracks, and the end of each track is fitted with the 
Ellis bumping post, made by the Mechanical Mfg. 
(‘o., of Chicago, and illustrated in our issue of Oct. 
6, 1892. The transverse platform between the 
tracks and headhouse has a lean-to roof. The 
trainshed was designed by Mr. J. F. Wallace, 
Chief Engineer of the Illinois Central R. R., and 
was built by the Kenwood Bridge Co., of Chicago, 
Hi. 

THE REPORT OF THE CHIEF OF ENGI- 

NEERS, UNITED STATES ARMY. 

The last report of Gen. Thos. L. Casey, Chief 
of Engineers, U. S. A., is dated Sept. 30, 1892, ana 
is for the year ending June 30, 1892. Of the 117 
officers holding commissions in the Corps of Engt- 
neers, 33 are engaged on river and harbor work, 
30 on fortifications and river and harbor work, 
14 are with the Batallion of Engineers and at the 
U. S. Engineer School and 20 are on detached ser- 
vice. The remaining 17 officers are widely scat- 
tered in the performance of special duties. 

Under the head of fortifications General Casey 
says that for the first time in 15 years construction 
has been resumed, as the act of Aug. 18, 1890, ap- 
propriated $1,221,000 for this purpose and $750,000 
more was added in February, 1891. These two ap- 
propriations have been allotted to the construction 
of emplacements for modern rifled guns and mor- 
tars in the forts at Boston, New York, Washington, 
Hampton Roads and San Francisco. 


tudinal top chords 


As showing 
the extent of the proposed works, it may be men- 
tioned that the present project for the defense of 
the Southern and Eastern entrances to New York 
harbor contemplates an armament of nineteen 12- 


officers of the army outside of the Engineer Corps 
have completed their course in planting and 
operating torpedos, ete. 

The remainder of this report of 450 Svo pages 
is devoted to the detail of river and harbor im- 
provements throughout the United States. Under 
the head of bridging navigable streams, 66 bridge 
sites are under discussion, and 11 more bridges 
are passed upon as obstructing navigation. 


THE DESIGN AND CONSTRUCTION OF 
ENGLISH TRACTION ENGINES.* 
By W. Fletcher. 

There is probably no type of engine that is calcu- 
lated to give more trouble and anxiety to both de- 
signer and builder than the traction engine; in fact, 
it has been said: “Anyone can make a steam en- 
gine, but only an engineer of special experience 
ean build a successful traction engine.” Many 
years of experience do not always furnish the 
requisite qualification, for some firms which have 
been longest in the trade are now anywhere but 
in the front rank, and the longer they live the less 
they appear to realize what will do, and what will 
not do for modern road engines. On the other 
hand, some of the firms, which have more recently 
embarked in this trade, have already made their 
mark, and their productions give the impression 
of being of the right stamp. It is well known that 
the proportions and strengths of traction engines 
can only be arrived at by actual test, but failing 
that, mechanical instinct and good common sense 
have often produced good results. It is impossible 
to calculate the strains to which the shafts and 
other details will be subjected. 

At the outset, it may be well to enumerate some 
of the physical and mechanical difficulties that 
ordinary road locomotivés have to surmount, after 


9 Mr. Fletcher's first paper, on ‘The Use of Traction 
Engines in England,” was published, together with an 
editorial on “‘The Use of Traction Engines,” in our 
issue of Oct. 27; and an article on “Traction Eng'n’s 


and Steam Rollers,’’ in our issue of Noy. 10. 
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which little surprise will be felt, that many a 
firm’s first traction engine has proved to be a 
dead failure. The engines must be suitably equip- 
ped for the complex duties they have to perform, 
and as far as possible work in harmony with the 
legislative restrictions under which they are 
placed. They must be able to traverse all kinds 
of roads, some of which are coated with loose 
metal, others are paved with smooth and slippery 
materials, while still others are so rotten that the 
wheels sink through the thin crust into the ground 
beneath. Soft land has often to be traversed, or 
the engines have to draw a threshing machine and 
place it in position for work in stack yards that 
are little better than swamps. The engines must 
be able to draw their loads up grades ranging as 
high as 1 in 10 (10%) in all kinds of weather, and 
must be constructed so that they will pass through 
narrow gateways, and turn the most acute angles 
without disconnecting ‘the load. During wet 
weather the narrow lanes are so soft that there 
is a strong probability of seeing the engine gently 
slide into a country diteh, or suddenly sink into 
a bog, the rest of a rainy day being often spent 
by the mén in charge in endeavoring to extricate 
the engine by the aid of planks, secrew-jacks. 
hurdles, and anything available. All the parts 
must be strong enough to bear the enormous strain 
of such an emergency as the engine lifting itself 
out of this hole or ditch, so that an ample margin 
of strength is absolutely necessary. On the other 
hand, the engine must be so built that little damage 
is caused to the wheels, machinery, etec., by the 
eonstant jarring and jolting on hard and rocky 
roads and that little damage will be done to the 
road. Very often the engines are subjected to the 
roughest treatment at the hands of negligent 
drivers, and in some districts nothing but the mud- 
diest water can be procured for the boilers. The 
lubrication is lavished without stint on the accessi- 
ble parts, and fearfully neglected on important 
parts which happen to be less easily accessible. 
But amid these adverse circumstances traction en- 
gines rarely give trouble. These considerations 
speak volumes in favor of modern road locomotives, 
as touching their simplicity of construction, and 
non-likelihood of derangement, and the general suit- 
ability of the design for the multitudinous purposes 
to which they are now applied. 

In addition to the mechanical difficulties there 
are unfortunately many annoying and unreasonable 
legal restrictions which are often enforced, to the 
owner’s cost. In England there are numbers of 
individuals who are opposed to any but horse power 
being employed on common roads, and are backed 
up in some cases, in their crusade against traction 
engines, by magistrates who entertain similar 
views, and these dignitaries are invested with the 
power to place almost insuperable impediments 
in the way of this important industry. 

According to law the engine must not run at 
more than four miles an hour in the open country 
and two miles an hour when passing through vil- 
lages and towns, and in each case a man with a 
red flag, or a band on his arm, must walk some 
yards in front, to show what an evil thing is 
crawling behind him. The locomotive must con- 
sume its own smoke, and allow no steam to escape 
from the safety valves. In many districts traction 
engines are prohibited from crossing the bridges, 
although they may be sufficiently strong to bear 
their weight. According to the Act, this anomaly 
exists at the present time, “if we send a boiler 
weighing 15 tons drawn by 15 horses over a coun- 
try bridge, and that boiler breaks the bridge we 
have nothing to pay, but if we send the same 
boiler over the bridge drawn by an engine weighing 
8 tons, and that boiler breaks through the bridge, 
we have the whole expenses to pay.” Certain 
urban authorities may make by-laws regulating 
the use of traction engines on the highways, and in 
many instances road locomotives are only allowed 
to travel during the night. It is impossible to 
over-estimate the increased difficulties, dangers, 
and the excessive cost of working traction engines 
in the night. Many accidents have occurred owing 
to shortness of water, and lack of superintendence, 
while the men have been struggling against great 
odds and groping about. with danterns. Some of 
these accidents have ended fatally, and are clearly 
chargeable to the one-sided by-laws enforced by our 
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local authorities. Many foolish objections are 
urged against the use of these engines, one of 
which is, that spirited horses are frightened at 
their approach: such horses, however, should not 
be allowed on the roads until they are trained, for 
they are just as likely to shy at a wheelbarrow as 
an engine, and in either case disastrous results may 
occur. 

The above are by no means all of the iniquitous 
laws; but it is time to turn to the design and con- 
structiog of the locomotives. All the best road 
engines are marked by a great similarity of gen- 
eral design. The arrangement of the parts is c.re- 
fully considered, with a view to secure a good me- 
chanical design and a symmetrical and neat ap- 
pearance. Not only have the engines as a whole 
been neatly and compactly arranged, but the de- 
tails in many instances are models of simplicity. 
It may be remarked that all attempts at so-called 
ornamentation, in the form of architectural mim- 
icry so common a few years ago, have been aban- 
doned, and in their place there is the true beauty 
of design, consisting of correct principles and grace- 
ful proportions worked out in the simplest and 
most pleasing manner, with due regard to their 
purpose. 


The improvement in the design of these engines 
has been very marked during the last few years. 
It is not long since a paper spoke of traction en 
gines. as being ugly, noisy and in very deed a 
nuisance: “We have an engine without springs, 
and with all the gearing exposed to the glare of 
day, thumping, and clanking, and grinding, and 
smoking along our highways. The thing is a 
nuisance and it is folly to deny the fact.’ It is 
to be feared, however, that there are some engines 
made in England now, which answer to the above 
description. 

It has already been mentioned that the general 
arrangement of the engines made by the leading 
makers present a similarity of appearance. This 
arises from the fact that all the traction engine 
builders have adopted the locomotive multitubular 
type of boiler, and by general consent the horizontal 
cylinder is placed near the smokebox end of the 
boiler, while the shafts and gearing are disposea 





FIG. 1. EXTENDED SIDE PLATES OF FIREBOX FOR 


TION ENGINES, 


in a type of box bracket at the firebox end of the 
boiler. The accompanying table gives the prin- 
cipal dimensions of the three sizes of traction eu- 
zines for genera! purposes. 

The boiler is of the flush top locomotive multitu- 
bular type, with the shell made of steel plates and 
the firebox of Lowmoor iron or mild steel. It is 
particularly necessary that the boiler should be of 
the strongest form and construction, and well 
stayed for working safety and continuously at 140 
Ibs. steam pressure. A margin of strength must 
also be allowed fo resist the ¢trains arising from 
some of the engine parts being bolted down to it. 
In order to secure a narrow engine, which is al- 
ways desirable, the boiler must be made somewhat 
small in diameter, and some difficulty will be ex- 
perienced in providing in such a limited space, 1, 
& proportionate amount of heating surface and 
grate area, so as to acquire rapid steam making; 
and, 2, an abundance of steam room necessary 
to prevent priming. Unless the above important 
attributes are secured, it is rhage to have an 
efficient boiler. 

The flanging and riveting of the boiler are done 
by hydraulic pressure, the longitudinal seams are 
double riveted, and the thick side plates of the 
firebox shell are carried upward, and backward 


¢ 


ENGINEERING NEWS: 





for supporting the bearings of the shafts and axle. 
Solid foundation and firehole rings are used instead 
of Z-iron for the water space around the firebox. 


Nominal HP............ 6 HP. 7 HP. S HP. 
Cc ylinder, SR idea <i 8 ins, Ste ins. 9 ins. 
etTOke........ 1 * iz * a 
Boiler pressure 140 Ibs. 140lbs. 140 Ibs 
Actual HP. on brake... 30 HP S HPL 40HP. 
Revs. of engine, thresh 
SR sk s0de<s occ ve ; 180 166 160 
Revs. of engine on the 
road (approximate) 300 280 250 
Piston rod, diam..... 1% ins. gins. 15% ins. 
Piston, width........... 2% 3 E 3 - 
Fly wheel, diam..... ift.3 ins, 4 ft, 6ins. 4 ft. 6ins. 
. , Width on face e:* eo = 
Crankshaft, diam... _. 3u4** $% °° 3% ** 
Crank pin, oe mad i 34g ** Bg 
Countershaft, “ .. 34g“ 2% * 33% ** 
Main axle, PS to ag 4% ° Tey Ben 
Driving wheels, diam 5 ft. 6ins. 5 ft. 9 ins. 6 ft. O ins. 
Do., width of face...... — = ae =.= 
Leading wheels, diam.. 3 ft. 6 ins, 3 ft. 9 ins, 3 ft. 9 ins. 
Do., width of face..... os a _ 
First — pitch of 
IE 0s" ond g anes’ <h 14 ** 1%“ | Fg 
Do, width of teeth... - Pie 2% “* 2%“ 
Second motion, pitch of 
gearing.. a a the 2% °° 
Do.. width ot ‘teeth... 26“ 2Me ** zh “* 
Third motion, pitch of 
OR iacn «conn cons es. 2% “* 2%“ 2 
Do., width of teeth..... 3hq “* 3h * > 
Siow gearing ratio..... 24tol 25 tol 26to 1 
Fast gearing ratio...... 4 tol lbtol 17 to 1 
Height to top of fly whl. &ft 6ins. &ft. 9ins. 9ft. Oins. 
Totallengthof engine. 17 “O “ 17“ O "RH" 6° 
Total width - Pon =: - Ee * €= 3°* 
Wt. of engine empty... 8 tons 9tons 10 tons 
w *king trim. oe 10% “* 11k * 
Wt. on driving \. heels. 644 “* 7% ° 834 ** 
Capacity of coal b’nker 448 Ibs. 560 Ibs. 616 Ibs 
“tank, U. 8. 
int 6 \tnaboain 138 “ 1” * 158 
Heating surfac e (boiler) 2) 8q. tt. i sq. ft. 160sq ft. 
GratO GFOR. ..0.. 0 6ccccees 6° ag ee 


5 
(2ft. 6) 


: : 2 ft. ey (2tt. 6% | 
Boiler barrel, diam. .... oath. tne. re nat 
Smokebox, diam. ...... : ft. x ins. 2 ft. Wins. 2 ft. ins. 
Boiler barrel, length... aa a”. 2 ee 
Total length of boiler Ww “o> Biss a ae oe 
Smokestack, diem..... gle * " 9“ 
Traveling speed, slow 

gear, miles. .......... Mgto3 Ito 2% 146 to 2h 


Do., fast gear, miles... 3105 Ze to4 2~to4 


The full quantity of mudholes and other provisions 
for washing out the boiler must be arranged in con 
venient positions. After completion the boiler is 
subjected to a water test up to 250 Ibs. pressure 
per sq. inch. A sliding firedoor, two water gage 
glasses, and a smokebox door that will tighten 
equally all around the outer edge should be fur 


rT 


4 


Fig. 2 


507 


= Ne Ee 





boiler barrel, the cylinder should be provided with 
a broad base, and a flange for foundation bolts 
all around. The stop valve occupies the highest 
position in the eylinder, the opening is either \ 
gradually. The 


paissages and steam ports should be of full aren, 


shaped, or round, se as to epen 


to prevent any throttling. A double spring weighted 
safety vulve is mounted on the top cover of the 
cylinder. Two displacement lubricators are tixed 
on the cylinder, one lubrieates the side valve, and 
the other supplies oil to the working barrel, to pre 
vent the piston from scoring, which it is sure to 
de when muddy feed water is used. For singh 
cylinder traction engines, it is usual to allow 10 
eireular inches of pisten marek per nominal horse 
power 

Stephenson's link motion reversing gear is the 
one most frequently used, other types have at 
various times been introduced, but the orginal 
valve gear when carefully designed gives universal 
satisfaction The slip of the die mav be reduced 
to the smallest amount, and the parts can be se 
irranged that an equal eut-off and release may be 
obtained at both ends of the eylinder, whether 
working in full gear, or notched up The engine 
should exert the same power in forward or back 
ward gear, and the cut-off should be as sharp as 
possible. 

There are Very few traetion engines tlhow rarcele 
having cast iron crankshaft carriages, wrought 
iron or steel plate box-brackets having taken their 
places. Even when cast iron crankshaft brackets 
were used, the sides of the outer firebox were gen 
erally %earried backward for supporting the main 
axle, and oe asionally for hearing the eounter- 
shaft also. But it was reserved for Mr. Aveling. 
of Rochester, in IS70, to carry these side plates 
upward as well as backward, so that all the 
shafts could be inserted in machined holes in the 
plates, making a most substantial job. This sys 
tem of construction was followed by most of the 
makers on the expiration of Mr, Aveling’s patent 
By referring to Fig. 1 it will be seen that the side 
plates are carried above the crown of the boiler 
and holes are bered in them to receive the 
erankshaft, countershaft and main axle bearings 
It may be stated here that traction engine makers 
are somewhat divided in opinion respecting the 
employment of one or two countershafts. Where 
two intermediate shafts are used some of the gear- 
ing can be placed inside the box brackets between 


the bearings. When one countershaft is adopted 
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PLANS OF GEARING FOR TRACTION ENGINES. 


nished. It is usual to allow 20 sq. ft. of heating 
surface and 0.75 sq. ft. of grate area per nominal 
horse power. 

The cylinder should be steam jacketed and well 
drained. It is usual to combine the cylinder cas- 
ing, valve chest, and stop valve chamber in one 
easting, made of cold blast iron. The working 
barrel or liner is cast separately, of special hard- 
ness, and afterwards tightly forced into the outer 
eosing, thas forming an efficient steam jacketed 
eylinder. The jacket space and stop valve cham- 
ber are mide of large capacity to constitute a 
dome, or reservoir for the dry steam. The inlet 
into the jacket must be arranged as near to the 
smokebox tube plate as possible, for experience 
has shown that the engines are less likely to prime 
when the steam is taken from this part of the 
boiler. In order to present an ample bearing on the 


all the gearing is placed outside the bearings. In 
lig. 1 holes for two countershafts are shown in the 
side plates and it will be noticed also, that two 
plates, back and front, are inserted between the 
side plates and riveted to them by means of angle 
irons, these tranverse stiffening plates being also 
attached to the shell of the boiler. A wedge 
shaped strip of iron is inserted between the side 
plate and the arch plate at A, Fig. 1, to facilitate 
the calking of this portion of the boiler. The 
longitudinal double seam of rivets passes through 
this wedge plate, and forms a satisfactory piece 
of workmanship. 

The gearing plays a very important paré, in- the 
construction of traction engines, but so many im- 
provements have recently been made in the ar- 
rangement of the gearing, amd in the quality of the 
steel of which it is cast, that little or no fear re 
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specting the failure is entertained, and a break- 
down in steel gearing is a rare occurrence. Many 
of the modern road engines are fitted with two 
countershafts, in which case the fast and slow 
speed wheels and pinions can be placed inside the 
box brackets. There is then no overhanging gear- 
ing on the crankshaft, and the remaining wheels 
outside are placed as close to the bearing as pos- 
sible. It is urged that the inside gearing wears 
more evenly, and the wheels are more rigidly main- 
tained in truth; another advantage is, that the sizes 
of the pinions and wheels can be regulated to the 
exact requirements. One defect of all the outside 
gear engines, save Messrs. Burrell’s, consists in 
causing the. slow speed pinion to slide inside the 
fast gear pinion, for the purpose of keeping them 
as near the bearing as possible, but this plan 
causes too much difference between the fast and 
slow traveling speeds, whereas, in the inside gear- 
ing this defect is remedied. Engines having inside 
gearing make much less noise on the road than 
those with outside gearing. Fig. 2 shows in plan 
“% heat arrangement of gearing within the box 
brackets. The two pinions are keyed to the coun- 
tershaft, and the two wheels slide on fixed keys 


COMPENSATING GEAR FOR TRACTION 
ENGINES, 


FIG. 4. 


on the countershaft. A lever, not shown, will 
place the wheels in any of the three positions for 
fast speed, out of gear, or slow speed. The wheels 
ere now shown out of gear in the cut. The crank- 
shaft bearings and first countershaft bearings are 
ecmbined in one casting, the remaining details are 
snugly placed in this box bracket and explain 
themselves. 

Fig. 3 represents another arrangement of gearing 
placed inside the box bracket. The two pinions 
are keyed to the crankshaft, the intermediate 
shaft is fixed, and the double speed wheel and long 
pinion slide on it. In the position shown in the 
engraving, the engine is in slow gear. By 
means of the lever shown the wheels and long pin- 
ion can be slid to the left so as to make the wheel 
C gear into the pinion A, and thus obtain a faster 
motion, the pinion E, being of such a length that it 
remains in gear with the wheel F. 

In order to add to the efficiency of the modern 
road locomotive they are in all cases fitted with 
differential gearing, which is mostly placed on the 
main axle. This device enables an engine to turn 
the sharpest curves without straining the axle or 


wheels. It increases the steerage power, prevents 
damage to the roads in turning, and the wear of 
the cross strips on the driving wheels is greatly 
diminished. Fig. 4 shows an approved form of 
compensating gear, which consists of two bevel 
wheels one of which is secured to the right hand 
road wheel, the other is keyed to the axle and in 
effect keyed to the left hand wheel. These bevel 
wheels are driven by two bevel pinions carried on 
studs fixed in the compensating plate. The spur 
ring of the road gear is riveted or bolted to this 
plate. When the engine travels in a straight line 
the teeth of pinions act as drivers, the pin- 
ions do not revolve on_ their sides, but 
drive both the bevel wheels at the same 
speed. When the engine is required to turn 
to the right or left hand, one driving wheel having 
a tendency to travel faster than the other the bevel 
pinions revolve on their studs to allow for this ac- 
celerated speed of one driving wheel. In this in- 
stance the brake drum is cast with the compensat- 
ing plate as shown in the illustration. It is some- 
times necessary to render the differential gearing 
inoperative and this can readily be done by in- 
serting the pin shown in one bevel wheel and the 


WINDING DRUM ARRANGEMENT FOR 
TRACTION ENGINES. 


FIG, 5. 


central plate which carries the pinions. When the 
pin is inserted the gearing is locked. The winding 
drum and compensating gear may be neatly com- 
bined. 

The winding drum is generally placed on the left- 
hand side of the main axle. Fig. 5 shows the 
latest type of winding drum, which can be discon- 
nected from the driving disk on which it revolves, 
for the purpose of paying out the steel wire rope as 
the engine travels forward. This effects a clear 
saving of time. With this form of loose drum the 
rope is secured to the wagon or threshing machine 
at the bottom of the incline, the engine travels‘ for- 
ward to the top of the hill, the rope being payed 
out meanwhile. When it is necessary to commence 
winding the driving pin is withdrawn, the small 
pin A is inserted in its place, and the wagon .can 
then be pulled up the hill, and connected to the 


drawbar of the engine for the purpose of being 


hauled in the usual manner. Before a fixed wind- 
ing drum could be used, the rope had to be drawn 
, out by hand, which was unsatisfactory when com- 
* pared with the improved plan. 

All the handles for starting, stopping and revers- 


ing the engine, for opening and closing the cylinder 
cocks, for starting the pump, for opening the slid- 
ing firedoor, for applying the brake, for testing the 
height of the water in the boiler, and for steering, 
are placed as handily as possible, so that one man 
may drive and steer the engine if required for 
short intervals. There are several other details 
worthy of notice, and two important questions are 
now occupying considerable attention in England: 
First, the use of the compound system; and, sec- 
ond, the mounting of traction engines oh springs. 


ECONOMY IN FREIGHT CAR LUBRICATION. 


At the last meeting of the Western Railway 
Clu>) a paper was read by J. N. Barr, Supt. of 
Motive Power of the Chicago, Milwaukee & St. 
Paul Ry., detailing the experience of the past 
eight years on that system in freight car lubrica- 
tion. Mr. Barr prefaced his paper by the state- 
ment that at the present time, careful supervision, 
inspection and discipline of the operating force is 
what is most needed to secure greater economy 
and efficiency in railway service. He classed the 
duties of the supervising force under three heads: 
Supervision of the quality and design of the rolling 
stock and machinery; supervision of the quality 
of materials and supplies, and supervision of the 
use of machines and materials in service. The 
latter is the department of the superintendent's 
work which is most neglected. We reprint the 
substance of Mr. Barr’s paper as follows: 


The Chicago, Milwaukee & St. Paul Ry. Co. has 
used since 1884 and up to the present time but one 
kind of oil for freight cars. The cost of oiling freight 
ears during 1885 was 27.76 cts. per 1,000 miles. These 
figures seemed excessive, and attracted much attention. 
It was determined then, after considerable investigation 
at various points, that wastefulness on the part of the 
men was largely responsible for the unsatisfactory re- 
sults obtained. In order to exercise a close supervision 
over the consumption of oil, a record was kept of the 
amount of ofl consumed at each oiling station. With 
this information, it was a simple matter to check up 
the ofl consumption, to compare stations handling ap- 
proximately equal numbers of cars, and to determine 
with reasonable certainty the points at which a ten 
dency to extravagance existed. At the same time con- 
siderable personal work was done ene on the 


TABLE IL. eat of ou Cd « on » Frei ht Car c., 
St. P. Ry., per 1,00) Miles Run. . ee M. « 


1886. 1887. 
15.66 
13.40 
11.96 


1891. 
11.89 
11.08 
11.61 

18.89 
16.55 
17.46 
14.68 
19.27 
18.58 
17.01 
13.73 
12.35 
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inieais 1885, cdst per thousand miles—27.76 cents.) 


SS Il.—Hot Boxes under Freight Cars on C., M. & St. 
P. Ry, Requiring Removal or Replacing of Bearing. 


1886. 1889. 1891. 1892. 
215 625 
183 


1892, 
13.79 
14.31 
12.34 
15.25 
15.46 
15.21 
15.13 
16.61 
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ground at the varfeus stations, sail one Setounion who 
would not, or could not bring the oil consumption at 
this station to a reasonable figure, was removed from 
service. 

In looking over the statement it was observed that at 
several minor, intermediate points on various div's- 
ions men were employed who, in the aggregate, used 
quite a large quantity of oil. These men were re- 
moved and placed where their services were of more 
nse ¢o the company, and the latter had in addition the 
benefit of stopping these sources of oil leakage. 

The results obtained from the above course is shown 
in Table 1., which gives the cost fer 1,000 miles from 
Jan. 1, 1885, to Sept. 1, 1892. total saving in 1891 
as compared with 1885 is something over $38,000, & 
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result obtained without changing oil, with the removal 
of but one man, and with very slight expenditure of 
money in the way of supervision and clerical labor. 

It might well be asked whether in affecting this 
economy, some other branch of the service, as for ex- 
ample, the prompt movement of the trains was not 
unfavorably effected. In order to check this point, a 
record of hot boxes was established in 1886, and the 
results obtained from this record are given in Table If. 
This shows that up to April, 1890, the number of hot 
boxes decreased, but from that time up to April 1892, 
there was alarge and abnormal increase in their num- 
ber, making 1891 show as badly with reference to hot 
boxes as 1886, but not showing a corresponding increase 
in the cost of oil per 1,000 miles, although the increase 
was decided, and compared with the years immediately 
preceding, amounted to at least $5,000, a sum sufli- 
cient to pay for the services of a very good man, if 
such services would have detected and prevented the 
increase. 

The increase in hot boxes became quite an annoyance 
in the movement of trains. Division superintendents 
claimed that the oilers were stinting too much in the 
the use of oil, and the usual questions as to poor oil 
came up. A meeting of the master mechanic and 
master car builders of the road was held, and a day was 
spent in one of the principal yards inspecting oil boxes. 
The result showed that in a number of cases the pack- 
ing was insufficient to bring the oil properly in contact 
with the journal, and in many instances the waste was 
permeated by a mixture of dirt and sand. The waste 
was frequently found in almost a pulpy condition in the 
front of the box. In order to gain further inform:tion 
on these points, the following circular was addressed 
to all foremen of car repairers: 


Circular Letter No. 115. 


Sept. 8th, 1891. 

Dear Sir: Hot boxes under freight cars are increas- 
ing. In order to prevent this trouble, the foreman in- 
spector at each inspecting point will be required to 
personally inspect incoming trains as they arrive, with 
the object of noting any boxes which are beginning to 
warm up. They will remove the lid, inspect the box 
carefully, and determine whether the warming «arises 
from lack of oil, lack of packing, bad fit of brass, 
grit in the packing or from whatever cause the same 
may be due, and make a careful report on form 154, 
sending it direct to this office each duy. Foremen will 
be held responsible for any cases of the above kind 
leaving their station, which may be reported from the 
following station. This applies to time which the 
foremen are regularly on duty. This special report is 
not desired for the ordinary cases of hot boxes which 
have become so hot as to dry out the oil or set the 
packing on fire; it is only intended to cover cases in 
which the journals are oes to run warm, and in 
which the original condition of the packing, oiling, etc., 
has not been changed by the heat. I feel that nine- 
tenths of our trouble from hot boxes arises from allow- 
ing cars to leave a station with insufficient packing: 
packing not properly saturated, or with a collection of 
grit in the box. It certainly does not arise from lack 
of oil as well, as we are using more proportionately 
now than we have been using for years. 

Foremen should call the attention of their men to 
these cases so that they fully understand and can see 
for themselves the importance of properly maintaining 
the condition of the boxes. I am satisfied that consider- 
able of our trouble arises from not having the waste 
properly saturated that is used for packing boxes. In 
my opinion the waste should be soaked in the oil for art 
least three days before being used. 

Yours truly, J. N. Barr, Supt. Motive Power. 


A digest of these reports received in response to 
this circular showed that the state of affairs as detailed 
above was general over the entire road, many boxes 
containing waste which had undoubtedly been placed 
there at least ten years before. 

Instructions were then given to remove all waste 
from boxes of cars coming on the repair tracks, to 
reject all waste filled with sand, or worn out, to apply 
perfect dust guards, to mix sufficient new and well 
saturated waste with the old waste, to repack the box 
and to stencil the date of such repacking on the truck 
side. This operation was to be repeated every six 
months, or as soon thereafter as the cars should reach 
the repair tracks. 

This practice was established in September, 1891. 
The improvement was not definite until April, 1892, 
when the number of hot boxes showed a decided im- 
provement as compared with the previous year, but 
still compared unfavqgably with the years 1889 and '90, 
is shown in Table II. September, 1892, however, 
makes a yery favorable showing, having a less 
number of hot boxes than any preceding September 
during the term of the record. By referring to Table 
I. it will be seen that in the consumption of 
oil a definite improvement has also been made, so it 
is evident that the reduction in the number of hot 
boxes was not effected by increasing the amount of oil 
consumed. , 

In treating this subject the writer has studiously re- 
frained from saying one word on the quality of the oil, 
the kind of waste used, the form and quality of the 
bearings, all of which are undoubtedly important, and 
a discussion of the same would be interesting. But the 
work recounted above as confined to the matter of 
getting improved results from what was on hand, by 
maintaining the boxes in good condition, and also by 
using judgment and care in applying the oil. > 


In this connection the question naturally arises 
whether it would not be possible to effect a further 
and much greater economy in the consumption of oil, 
the statements showing that an average cost of about 
14 cts. per 1,000 miles is the best that has been ob- 
tained. The writer has no hesitation in saying that 
unquestionably much better results-could be obtained, 
as he has run a passenger car for several months at 
a cost of about 5 cts. per 1,000 miles for lubrication. 
But it is also equally certain that with the present 
character of supervision, and the class of men em- 
ployed in general as inspectors and oilers, such results 
are absolutely unattainable. 

The writer has shown, however, that with a little 
eare and attention an annual saving of $35,000 has been 
effected in the comparatively minor matter of lubricat- 
ing freight cars. A very important point has also been 
shown, namely, that no matter how much improvement 
may be made in any service whatever, it is unsafe to 
relax vigilance with the idea that the standard of effi- 
ciency will be maintained. In no way can a given 
standard of efficiency be maintained, except by the 
constant and discriminating scrutiny of the supervising 
power. This scrutiny should be so complete and ex- 
tended as to include not only a knowledge of the 
amount and cost of material consumed, and any in- 
crease or decrease in the same, but should be of such 
a character as to point out definitely and promptly 
the cause of such increase or decrease, whether due 
to the quality of material, the character of the men 
using the same, or variation in the service. 


THE FIRST CASTING MADE IN AMERICA. 


The iron kettle shown in the accompanying illus- 
tration is believed to be the first casting made in 
America. It was recently presented to the city of 
Lynn by a descendant of the original owner of the 
land on which was located the Saugus Iron Works, 
where the kettle was cast in 1642. Several prom- 
inent citizens of Lynn joined in the formal pre- 
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sentation to the city of a case for the ancient 
relic, and a presentation address was made by 
Mr. C. J. H. Woodbury, M. Am. Soc. C. E., which 
we abstract as follows: 


The land on which the Saugus Iron Works were built 
was sold to the “Company of Undertakers for the Iron 
Works” by Thomas Hudson, who claimed in considera- 
iion the first article made at the works. This kettle 
was kept by him and his descendants in the male line 
for over a century, and then, in the fourth generation 
from the original owner, passed to Mary (Hudson) Lew- 
is. She gave it to her daughter, Mary Lewis, and she 
in turn presented it to her nephews, Arthur and Liew- 
ellyn Lewis, from whom it has now been purchased. 
The authenticity of the relic has been examined and at 
tested by several able antiqguarians, 


The design of the kettle is that of a type used fn 
the earliest colonial days, but in its physical character- 
istics it bears evidence of being made of iron cast 
directly from the ore as reduced in a blast furnace, 
and not from pig iron melied in a reverbatory or cupola 
furnace; and there is no evidence or reason to believe 
that there was either of these furnaces at the Saugus 
Iron Works. : 

As early as 1622 an attempt was made at fron man- 
ufacture in Virginia. Works were built at Falling 
Creek, about 76 miles from Jamestown, to reduce 
bog iron ore; but they were burned by the Indians and 
the settlement was destroyed, some 350 persons being 
massacred. Thus the first successful manufacture of 
iron is credited to Massachusetts. 

The bog iron deposits in the upper Saugus meadows 
were discovered by Thomas Dexter, one of the colonists 
of the Massachusetts Bay Company. He informed his 
fellow-townsman, Capt. Robert Bridges, who went to 
London and formed the Company of the Undertakers 
for the Iron Works. The enterprise was tarted under 
the management of these two men, with Joseph Jenks, 
one of the best workmen of the day, as master me 
chanic. Capt. Robert Bridges was one of the leading 
men of the settlement, having been intrusted with 
diplomatic offices on the part of the Colony of Missachu 
setts Bay. Of him it was said by Nathan M. Hawkes: 

No man who lacked suavity and winning social man 
ners could have persuaded calculating London mer- 
chants to have ventured their dearly loved funds in an 
iron works experiment across the Atlantic In a sauvage 
and unknown” land.* 

The site of the iron works was well selected, belng 
situated at the head of navigation, by the ford in the 
highway from Beston to Salem, at a water-power, and 
near to the bog iron ore deposits, whose exact location Is 
unknown, save that they were in Adam Hawkes’ mead 
ows. The whole iron works tract probably covered 
3,000 acres. 

There is not any detailed description of the works 
and the exact methods employed, but there is much 
light thrown upon these matters in the voluminous 
records of continual legislation and litigation, which 
took place during the 46 years that the works were 
in operation. 

The works contained a blast furnace, in which bog iron 
ore was reduced by means of charcoal, using as a flux 
lime, which in the earliest days of the works was ob- 
tained from the oyster shells, which then abounded on 
the coast of Massachusetts Bay. Cannon were also 
melted at this foundry, far in advance of the time 
when swords were to be beaten into ploughshares, or 
spears into pruning-hooks. 

The iron from the blast furnace was run into straight 
trenches in the sand, and thereby cast into long trlan- 
gular bars called “sowe iron,’’ which were converted 
into wrought iron and steel. Castings were made dl- 
rectly from the metal flowing from the blast furnace 
into a pool, whence it was dipped by crucibles and 
poured into the molds. The cupola furnace was not 
invented until 1790. 

The manufacture of wrought iron and steel must have 
been entered upon contemporaneously with that of cast 
iron, as John Endicott, of Salem, the first Governor of 
Massachusetts Bay, wrote to Governor John Winthrop, 
at Boston, Dec. 1, 1642: “I wish to hear much of your 
son's iron and steel;’’ the son being John Winthrop, Jr. 
who was interested in the Saugus Iron Works. 

The wrought iron and steel were made in a blomary, 
which may be described as a charcoal fire 4 ft. thick 
in a blacksmith’s forge. The end of a bar of sow iron 
was plunged into the fire, and in time a pasty mass of 
wrought iron would settle to the bottom. Other portions 
of the bar would be converted into steel when the 
process stopped at the intermediary stage between cast 
and wrought iron. This process of steel making is still 
used throughout the Oriental nations, and also ip the 
mountainous region south of the Ohio River. 

The iron works also included a machine shop, in 
which the first fire engines made in America were built 
for the Town of Boston, in accordance with a vote of 
the town meeting, March 1, 1634, that “The select 
(men) have power and liberty to agree with Joseph 
Jynks for Ingins to convey water in case of fire, if 
they see cause so to do.* 

Although the iron works were in operation very soon 
after building was commenced, yet additions were made 
during a number of years. In 1645, an order of the 
General Court shows that the works had “some tons of 
sowe iron cast and some in process for the forge,’’ and 
letters of Governor Winthrop in August and Septem- 
ber, 1648, state that the furnace produced seven to 
eight tons per week. The principal product was bar 
iron “as good as the Spanish,’ costing £29 per ton, 
also axes and agricultural implements. 

When Governor John Endicott began the Oak Tree 
and Pine Tree coinage in 1652, the dies were made by 
Joseph Jenks at the Saugus Iron Works. It ig, stated 
by Judge James R. Newhall that the designs were made 
by Elizabeth, the wife of Joseph Jenks, the master 
mechanic. This coinage, bearing the stamp “‘Massachu- 


* “Magazine of American History,” Vol. XXV., p. 150. 
* Brayley, “History Boston Fire Dept.,” 1889, Pi. 





ca ENA OATES ANGST ACARI 


, 
} 
} 
| 
| 
} 
; 
; 
i 
} 
’ 
| 


i 
| 
| 


510 


a mamta 


setts State’ without reference to the throne, was prob- 
ably the first fundamental act of independence to the 
mother country. The colonists were driven to such a 
course by the lack of money, as exchanges were for 
the most part carried on in barter with bullets and 
wampum serving for small coin. 

Joseph Jenks also invented a sawmill, which received 
a patent for 14 years from the General Court on June 
10, 1646, being the first patent granted in America. He 
also invented the modern American scythe, long and 
narrow and stiffened by a ridge along the back, a 
marked improvement “for the more speedie cutting of 
grasse” over the broad short bushwhack seythe made 
from a thin plate of steel; and richly deserved the pat- 
ent for seven years which was granted by the General 
Court); May 23, 1655. In 1667 he petitioned the General 
Court relative to a wire manufactory; and May 15, 1672, 
his petition to coin money was refused. 

The litigation to which the iron works were subjected 
increased and became oppressive. 

The works are not known to have been in operation 
after 1688, when the tract had diminished to 600 acres 
and passed into individual ownership. If the supply of 
bog iron «re had been sufficient for the works, they 
would undoubtedly have been continued the same as 
other enterprises of that day In various parts of New 
England. 

The immediate return to those engaged In the enter- 
prise is now of litthe momeni, but the results to the 
whole colony of an establishment which attracted, de- 
veloped and then scattered a body of skilled mechan- 
ies were of great importance and no doubt may have 
been an essential factor in rearing many prominent 
ind: tries. * 


WORLD'S COLUMBIAN EXPOSITION, 
Hygiene and Sanitation. 

A comprehensive exhibit illustrative of the pres- 
ent condition of sanitary science is to be made 
under the direction of the Bureau of Hygiene and 
Sanitation, which is a bureau of the Department 
of Liberal Arts. This is a subject of great and 
growing importance and the exhibits should be 
very instructive. We give herewith an abstract 
of a circular issued by the Bureau. Mr. F. W. 
Brewer is Superintendent of the Bureau of 
Hygiene and Sanitation, and Mr. 8. H. Peabody 
is Chief of the Department of Liberal Arts. 


Starting from the standpoint that the common health 
is the common wealth, and that hitherto sanitation and 
sanitary science have not received that amount of 
general public support which their importance demands, 
the Bureau will seek to set before the visitors to the 
exposition such a representation of sanitary work and 
supitary aids as will help to lift the general m'nd to a 
higher plane in its estimate of the work of sanitation. 
Not even the most exaggerative optimist would assert 
that the sanitary arrangements of our chief and best- 
cared for cities are perfect, while it is well knewn that 
those of smaller towns and villages are of the most 
reprehensible type. On the other hand the pessimist 
vennot deny that the last two decades have seen very 
great and very marked improvements in the theory of 
hygiene as a science and in its practice as an art; the 
vantage ground thus gained, it is to be hoped, will be 
but a new base from which a more generdl and 
complete advance all along the line may be made. 
That eminent sanitary pioneer, Edwin Chadwick, dared 
to predict that the realization of municipal and domes- 
tie sanitary reforms would eventually result in the estab- 
lishment of a death rate of five to seven per thousand in 
hygeian districts; thus every improvement of sanitary 
measures will be an aid to the fulfillment of Chadwick's 
vision. The often quoted, but never to be forgotten, re- 
sults of sanitation in the city of Munich are an apt illus- 
tration of the benefits derivable. When that city was 
devoid of sewerage and pure water supply, the death 
rate from typhoid fever—pre-eminently a disease revel- 
ing in filth —was 24.20 per ten thousand. The fllustriovs 
scientist, Pettenkofer, was consulted, and recommend d 
the establishment of a system of sewerage and the 
introduction of a water supply from a new sour e. 
Upon the inauguration of the new systems the death 
rate was reduced to 13.30 per ten thousand; yartlal 
progress furtber reduced it to 9.26, and the comp‘etion 
of the cloacinae caused the rate to finally fall to 1.75 
per ten thousand, at which it has approximately re- 
mained, 

While much in front of most other countries, the 
United States with a death rate to-day of 18 per 
thousand, has an arduous advance to make, but it is 
confidently anticipated that among the achievements of 
the World’s Columbian Exposition that of advanc'’ng 
the work of sanitary reforms will not be the least. 
The United States has been the pioneer and is still 
the leader in so many departments of the world’s 
progress that it can scarcely be too enthusiastic to hope 
that she may rapidly forge to the front and assert her 
claim to be the leader in sanitation. Nowhere on the 
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world’s face are the enormous piles of masonry so 
numerous as they are in America; nowhere on the 
world’s face ought the care of public life and he:lth 
to be so great. 

The alm of the Burean of Hygiene and Sanitation 
will be to show as adequately as possible the position in 
which the theory and practice of hygiene stands at the 
present day, and it is hoped that the universities and 
colleges, the boards of health, state and mun'‘c’pal, 
the societies having hygiene and sanitation as their 
keynotes, the scientists, the physicians, the manufac- 
turers and the public generally, will cordially «o- 
operate in the endeavor to make the exhibition worthy 
of the science and of our country. Such varied sources 
will naturally produce varied results. Varied results 
shown in diverse ways will serve to heighten the gon- 
eral interest in the one theme. The theme has but 
one end in view, the improvement of the common 
health. The following is the general classification of 
the division: 

Class 285.—Gymnasium and apparatus for physical de- 
velopment. 

Class 286.—Alimentation.—Maps and diagrams of geo- 
graphical distribution of foods. Samples of pure and 
adulterated foods. Detection of adulterations and ap- 
paratus used in analysis. Models of abattoirs, kitchens, 
restaurants, canteens, etc. 

Class 287.—Dwellings, Ete.—Models of buildings show- 
ing defects and unsanitary conditions, Proper modes of 
building, draining, ventilating and warming houses on 
sanitary priciples. Sanitary but economic construction 
of public and private buildings Models and designs «f 
buildings of all kinds in reference to their sanitary 
qualities, and characterized by the conditions best 
adapted to health and comfort, including dwellings for 
workingmen and factory operatives, in connection with 
large manufacturing establishments; tenement houses, 


flats and suites of apartments, city and country resi-_ 


dences, club houses, school houses, improved buildings 
for schools, court rooms, theaters, churches, etc. 

Class 828.—Hotels, lodging houses, etc. 

Class 829.—Public Baths and Lavatories.—Public urin- 
als and closets. Manufacturers’ exhibits of sanitary ap- 
pliances and methods for dwelling houses, buildings and 
cities. Apparatus.for heating, lighting and ventilat ng 
buildings in their relation to health. Models and de- 
signs for drains and sewers. Night soil apparatus, 
carts and other appliances for the removal of night 
soil and refuse. Disposal of sewage and refuse. Earth 
and ash closets. Commodes and utilization of sewaze; 
manufacture of poudrette and other fertilizing materi- 
als. Baths, washing apparatus, detergents, etc. Refuse 
crematories. Non-poisonous paints and wall papers, 
floor coverings, decorations etc. Various modes of dis- 
posal of the dead in the past and present. Cremation 
and desiccation. 

Models and designs of aqueducts. Plans of water- 
works, artesian wells, pumping stations, modes of dis- 
tribution (ancient and modern). Apparatus for cleansing 
mains, ete. Models and designs of reservoirs, filtering 
beds and associated subjects. Public drinking fountains; 
drinking fonntains and troughs for animals. Filters and 
other methods of purifying water. Apparatus for chemi- 
cal and biological examination of water. Diagrams, etc., 
of results. Analytical laboratory work. Illustrations by 
models and drawings of diseases produced by and con- 
veyed through the impurities of water. Charts showing 
the mortality caused by diseases generally referable to 
impurity of water supply. Laboratory arranged for bac- 
teriological investigation, in which will be iliustrated 
the modes of preparation of cultivating media; mod s 
of cultivation of germs, disinfection, etc. Diagrams and 
illustrations in various forms of bacteria, etc. Appa- 
ratus for the prevention of infectious diseases. Meth- 
ods, materials and instruments for destroying germs. 
Disinfectors and disinfecting apparatus for material, 
houses, ete. Disinfectants and deodorants. Apparatus 
and fittings for warming, ventilating and lighting 
schools; school latrines, closets, etc. Special scbool 
fittings for storing and drying clothing. Precautions in 
schools for preventing the spread of infectious diseases; 
school sanitaria, infirmaries, ete. Hygienic clothing. 

Class 830.—Hygiene of Workshops and Factories. 
--Models and designs of workshops and factories, Im- 
provements in the arrangement and construction of 
workshops, especially those in which dangerous or un- 
wholesome processes are conducted. Apparatus and 
fittings for preventing or minimizing the danger to 
health or life from carrying on certain trades. Pro- 
tective objects for personal use: mouthpieces, specia- 
cles, hoods, ete., for the use in certain unhealthy and 
poisonous trades. Ventilation of workshops: by simple 
discharge of internal air; by destroying offensive or 
injurious quality of discharged air. Removal of efflu- 
vium nuisances: by condensing and utilizing vapor; by 
consuming vapor; by other means. Removal of dust 
nnisances in certain trades, Prevention of danger from 
infectious diseases that may arise in wool-sorting, rag- 
picking, ete. Prevention of accidents in workshops, fac- 
tories, mines and elsewhere. Other inventions or im- 
provements for ameliorating the condition of life of 
those engaged in unhealthy occupations. Means for 
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economizing human labor in various industrial oceupa- 
tions. Methods of combating diseases and deformities 
caused by unwholesome trades and profession; pre- 
servative measures, ete. Meteorology in connection 
with hygiene. Diagrams, models and apparatus illns- 
trative of the climatal conditions prevailing in various 
parts of the world; the climatal relations between 
health and disease; rainfall, percolation and flow from 
the ground, ete. Illustrations and charts relative to the 
beneficial effect of certain climates upon certain dis- 
eases, 

Class 833.—Protective Supervision.—Sanitary supervi- 
sion; vaccination; isolation of infectious diseases; quar- 
antine; prevention and elimination of animal epidemics, 
Models and designs of quarantine establishments; quar- 
antine ships; disinfecting vessel, etc. Models, charts and 
diagrams, showing the work of the various state boards 
of health in the prevention of mortality and sickness 
from infectious preventable diseases; results of isola- 
tion and disinfection in comparison with lack of either 
or both. Food inspection; regulation of abattoirs, mills, 
ete. Building regulations and inspection. Fire regula- 
tions. Charts of fire statistics. Personal inspection: 
color tests, ete.; professional examination for licenses, 
ete. Immigration: reception, care and protection of 
immigrants. Control of immigration in so far as sani- 
tation is concerned. 

The Bureau will arrange as far as possible for the 
presentation by exhibitors of models of sanitarily built 
and equipped dwelling-houses, urban and rural; farm- 
houses; schoolhouses; public lavatories, closets and 
urinals; crematories for the dead; crematories for gar- 
bage, ete. If any of those subjects should be left un- 
represented by exhibitors, the Bureau will endeavor to 
supply the deficiency. 

It will also exhibit scientifically arranged laboratories 
for the prosecution of bacteriological research, and of 
hygienic analytical investigations. It will seek to sup- 
plement the valuable labors of the boards of health and 
of sanitary societies by codifying and collectively tab- 
ulating the results of their work. Food and food 
adulterations will receive special attention, and it is 
desired that a complete illustration of those important 
subjects may be obtained. The great problems of pot- 
able water supply, drainage and sewerage, ventilation 
and heating will all be duly cared for, and it is hoped 
that municipalities, companies and associations, as well 
as individual exhibitors engaged in those departments 
of sanitation, will aid in the efficacy and interest of 
the division by displaying models and illustrations of 
their work. 

The state boards of health are asked to prepare 
charts showing the mortality statistics of their state; 
the morbility statistics of infectious diseases; the effect 
of isolation and disinfection in prevention or minimiza- 
tion of disease, and any other charts, diagrams, models, 
etc., that may be deemed desirable. 

Associations and societies engaged in sanitary work 
of any kind are solicited to have their aims and results 
represented by models, illustrations, charts, etc. Dur- 
ing the last decade much improvement has been 
wrought in the welfare of the denizens of our crowded 
cities by the labors of many philanthropic bodies, and 
the women of this and other countries have, as usual. 
been among the foremost to appreciate the value of 
sanitary measures and to stimulate their enforcement 
by the various authorities. It is anticipated that this 
portion of the division will not be, by any means, the 
least interesting and instructive. 

It will be most desirable, for the convenience of hang- 
ing them without loss of much required space, that all 
maps, charts and diagrams exhibited by state boards 
of health, and associations and societies, shall all be 
of uniform dimensions. It is suggested that all state 
maps shall be drawn on the scale of fowr miles to the 
inch,excepting those states the area of which is very 
large; for those it will be desirable to reduce the scale, 
whereas for the small, but densely populated states, a 
more liberal scale may be chosen. The map should 
show the more important natural features, coasts, 
mountains, rivers and the railways and larger towns. 
The counties may be shown by shaded outlines. It is 
recommended that charts and diagrams be prepared 
of a uniform size on cardboard sheets 22 x 28 ins., so 
that they be readily inserted infS frames which should 
measure 24x 30 ins. It is further recommended that 
the graphic mode of representing percentages be 
adopted; but it would be advantageous to attach to 
the graphic form the actual figures of the percentages. 

The Bureau desires to form a library which shall 
represent as fully as possible all the phases of hy- 
giene and sanitation. 

To accomplish this object, all the state boards of 
health, and their auxiliary local boards of health are 
asked to contribute copies of all their reports and 
other publications bound in suitable substantial bind- 
ing, and lettered on the back with the name of the 
state (in case of an auxiliary board, with also the 
name of the city or district) the date of the 
report. Forms, notices or cimfulars used in the work of 
the board should be bound in a separate volume. Sap- 
itary associations and societies are asked to contribute 
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their reports and publications bound in a similar man- 
ner. Authors and publishers also are asked to send 
a copy of such works as they* have published on hy- 
giene, sanitation and cognate subjects. The books 
should all be lettered on the back with the title, name 
of author, name of publisher, date of publication and 
publication price. : 

The suggestions and invitations made are intended to 
be also fully applicable to other countries; therefore the 
commissioners representing the governments, and the 
representatives of sanitary science in all nations are 
cordially asked to accord to the division their valued 
eooperation. 

The superintendent of the bureau of hygiene and 
sanitation invites from experts in any of the branches 
of the science any suggestions or recommendations that 
will aid in making the exhibit of the division complete 
and serviceable. 

Roofs of the Buildings. 

According to the report the roofs of several of 
the main buildings are giving considerable trouble 
by leaking, and a special inspection is to be made. 
The leaking is said to be of such an extensive 
character as to warrant the statement that there 
js not a single roof on the buildings that is satis- 
factory. They all leak, and, according to reports, 
the reason for their leaking is that they were 
cheaply constructed. 

Among the worst is the Mines and Mining Build- 
ing, and, when several months ago its roof was 
finished the superintendent of the building dis- 
eovered in it 240 distinct holes. The Woman's 
Building is another structure which has leaked 
continuously from the time it was built, and in 
the Service Building, the offices of the director of 
Works, and the different chiefs have been invaded 
by rainwater. In view of these facts the Council 
will make a tour of inspection. At the New Or- 
leans Exposition the government was obliged to 
pay $135,000 to reimburse exhibitors whose goods 
were damaged through carelessness in one way 
and another. 

In the Manufactures Building there are 32 acres 
under roof, and this roof leaks at an alarming 
rate. In the building England, France and Ger- 
many have each 125,000 sq. ft. of space. The prod- 
ucts to be exhibited there will be of a costly char- 
acter. The degree of rainfall which has hitherto 
found its way through the roof of the big building 
would cause many thousand dollars’ worth of dam- 
age as well as inconvenience. The United States 
Government would have to pay the cost. It has 
invited foreign nations to exhibit, they have ac- 
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( One Bracket removed.) 





still they leak to such an extent as to menace the 
safety of the exhibits. 





In bridges of long span, provision for expansion 
and contraction due to changes of temperature 
has to be made by means of expansion joints, and 
the accompanying cut represents a novel form of 
expansion joint used in the steel floor of the Mem- 
phis bridge. This bridge has been fully described 
and illustrated in our columns, (Eng. News, May 
12, June 16 and Sept. 15, 1892). The joint was 
designed by Mr. Ralph Modjeski, bridge engineer, 
of Chicago, who was assistant engineer on the 
Memphis Bridge, under Mr. George S. Morison, 
Chief Engineer. The device has not been patented. 

At the point of the Memphis Bridge where the 
450 ft. suspended span connects with the canti- 
lever arm, an expansion of 11 ins. occurs between 
the extreme temperaturcs. This expansion had to 
be provided for between the end of the stringer of 
the suspended span and the floor beam of the can- 
tilever arm. It was impracticable to adopt the 
usual arrangement of the stringer sliding or roll- 
ing on brackets attached to the floor beam, and 
such an arrangement would produce considerable 
torsional strain in the latter. The following is a 
description of Mr. Modjeski'’s solution of the 
problem: 

The arm E G is connected at the lower end with 
two brackets A B C, riveted to the floor beam, by 
means of a pin E. These brackets act as guides 
to the expansion gear and the end of the stringer. 
On the upper end cf the arm E G is a 5-in. cast 
steel roller which rolls on the vertical surface of a 
plate riveted to the end of the stringer. In the 
center of this arm is a pin to which are connected 
two links, Ff D, which support the stringer by 
means of a pin D and a steel casting K, bolted se- 
eurely to the bottom of the stringer. 

The design is made to fill the following condi- 
tions: The distances from the centers of pins E D 
and G to the center pin F, are all equal. The three 
pins E, F and G have their centers on a straight 
line. The centers of the two pins G and D are al- 
ways on the same vertical line, although the dis- 
tance from E to D varies. The diagram shows the 
motion of the links. It results from this arrange- 
ment that point D is always on the circumference 
of a circle of which E G is the diameter, E F, D F 
and G F being equal, and therefore that the angle 
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EXPANSION JOINT (Designed by Ralph Modjeski, C. E.) USED IN FLOOR OF MEMPHIS BRIDGE ; 
Geo. S. Morison, Chief Engineer. 


cepted the invitation, and the contract has thus 
been formed. Such at least was the case at the 
New Orleans Exposition. The consuls of foreign 
governments simply referred the instances of dam- 
age to exhibitors from their countries to their re- 
spective ministers at Washington. In consequence 
the President requested an appropriation by Con- 
gress to cover the losses and this was done. The 
necessity for protecting exhibitors from damage 
by rain has become apparent to the Council of 
Administration. It is said to be not improbable 
that the roofs of the Mines and Mining and the 
Woman’s buildings will have to be replaced by new 
ones. Continual patch work has been the rule on 
these buildings ever since they were completed, and 


E D G is always 90°. As G D is vertical, E D is 
horizontal, and the point D travels horizontally. 

The motion of the links can also be explained 
by the+problem of elementary geometry of con- 
structing a perpendicular at the end of a straight 
line. The friction of this arrangement is compara- 
tively slight, and the torsional strain transmitted 
to the floor-beam is inappreciable. There is a 
slight increase of compression in the top flange and 
of tension in the bottom flange of the stringer. 


Landslides and washouts have ocourred in Oregon and 
Washington, owing to heavy rains west of the Cascade 
Mountains, and traffic on the Northern Pacific and 


Union Pacific railways has been considerably ioter- 
fered with. 


EFFECT OF A FIRE ON A CHICAGO BUILD- 
ING OF FIREPROOF CONSTRUCTION. 

The practical and severe fire test of the nine- 
story fireproof building of the Chicago Athletic 
Club, which building is of steei frame construe 
tion now so generally used, was noted in our issue 
of Nov. 10, and as was then stated, it successfully 
stood the test. This system of construction was 
fully described in our issues of Dec. 5, 12 and 26, 
1891, and Jan. 2 and 9, 1892. We are indebted 
to Mr. E. S. Pike, Chairman of the Building Cow- 
mittee of the Chicago Athletic Association, for re- 
ports made upon the effects of the fire by Gen 
Wm. Sooysmith and Mr. Isham Randolph, both 
well-known engineers. We give below the main 
facts of these reports, by which it will be seen that 
special care should be taken to securely attach the 
fireproof tiling, ete., to the columns and walls. The 
joint report just made by the engineers mentioned 
is as follows: 

It is evident that the building when it took fire con 
tained a very large quantity of combustible matertats 
There was a great deaf seaffolding and wood finish 
ing material distributed throughout the building, par 
ticularly in the gymnasium. If the building had been 
completed, it would never have contained combus tble 
material enough to have produced heat enough to have 
done any considerable injury to the building by burn- 
ing. The heat of the fire that has oceurred was evl- 
dently intense, as some of the steel beams where they 
were not as yet fireproofed, are badly 
pansion where their ends were confined 

We have nowhere discovered that the metal portlons 
of the building where the fireproofing held, have been 
deformed or injured. And even where the flreprooting 
tile dropped off, from the burning out of the nailing 
strips which supported them, the columns seem to have 
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Fig. l. Fig. 2 
Sections of Fireproofed Steel Columns in Building of 
Chicago Athletic Club 


supported their loads without bending, except two on 
the eighth floor, owing, no doubt, to the fact that 
the greatest heat had been expended before these 
strips were so burnt away as to permit the tile cov 
ering to drop off. This building furnishes an assurance 
that was lacking before, that the metal parts of a 
building, if thoroughly protected by fire roofing proper- 
ly put on, will safely withstand any ordinary conflagra 
tien, if the quantity of combustible materials the build- 
ing contains is not greatly in excess of that which 
enters into the construction of the building itsef. In 
this instance we do not think that the fireproofing was 
properly bonded. We found the exterior walls and floors 
intact, and only the ornamental parts and the caps, 
sills and casings of the windows badly crecked and 
spalled. The integrity of the building does noe seem 
to be impaired, and it may be made as good as new 
by replacing the parts injured. 

Mr. Randolph also submitted the following notes 
made by him as the result of his examination of 
the building, the examination being made inde 
pendently of that made by Gen. Sooysinith, but 
both being made at the same time: 

One very self-evident result of my investigations ix 
the fact that better methods of bonding the fireproofing 
materials around the columns will have to be resorted 
to if all the benefit of fireproofing is to be secured. 
No doubt exists in my mind that in the instance before 
us the fireproofing around the columns saved them from 
an utter collapse, by remaining in place until the fuel 
which fed the flames was well nigh exhausted; but that 
was a fortunate accident, and not a result assured by 
the method of construction. It seems like a presump- 
tion upon the possible carelessness of others to venture 
the suggestion that before any work of reconstruction 
is permitted to be done, that the debris should be en- 
tirely cleared away, so that a critical examination of 
every detail of the construction can be made and every 
part known to be safe before it is hidden by new con 
struction. 

Ninth Floor.—But little damaged. Plastering pete! 
off walls of northwest corner room. Elevator shaft 
damaged. 

Eighth Floor.—Gutted east of the west 45 ft. In the 
front room the hollow tile fell away from the wrought 
iron columns and they show signs of severe punishment 
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The east and west columns of the south row of three 
in the front room are decidedly out of vertical and the 
middie column badly warped. (Fig. 1 shows the sec- 
tion of these columns.) 

Seventh Floor.—Badly wrecked, but damage confined 
to burning out of casements and peeling off of plaster- 
ing, and destruction of a few thin partitions. I note 
that in the northeast corner room, next to the stair- 
way space, where the partition between the room and 
the stair hatchway had fallen in, one or more cans con- 
taining gasoline were found in good condition. The 
men who found them removed or secreted them very 
promptly. 

Sixth Floor.—Completely gutted of doors, windows, 
window casings, and plastering. The I-beam supporting 
the wall between the northeast corner room and the 
stair area is bulged westward, and the wall above in 
a tottering condition. I-beams over light areas badly 
warped and buckled. 

Fifth Filoor.—Gallery, or race track, around gym- 
nasium, badly wrecked. Gymnasium, or fifth floor, gut- 
ted. The fireproofing of the columns failed completely, 
owing largely to the very faulty method of girding the 
column at intervals of about 3 ft. 4 ins. with wood, 
separating the successive length of fireproofing tiles by 
material destructible by fire. These wooden girdings 
charred out and let the tiles fall, leaving the column 
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Exterior Walls.—Apart from the damage noted above 
to the Michigan Ave. front, the main or exterior walls 
seem to be in excellent condition. No displacement or 
bulging is evident to the unaided eye. There seems no 
reason for questioning the integrity and strength of the 
building in its entirety after such renewals of dam- 
aged material as can readily be made have been ef- 
fected. 

Mr. Pike considers that while a part of the fire- 
proofing was ruined, it would not have been 
ruined had not the firemen thrown water on it 
when it was thoroughly heated, his claim being that 
the water was unnecessary as the fire had done all 
the damage possible before the water was thrown 
on. The fireproofing, however, should be so put 
on as to stand the application of water without 
falling off, as it is most likely to be subjected to 
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FIG. 2, Plan. 


The features of the plant of especial interest are 
the use of forced draft to such an extent that the 
chimney is practically dispensed with, in combina- 
tion with a fuel economizer by which the heat in 
the furnace gases is thoroughly extracted before 
they are discharged. The plant is equipped with 
Roney mechanical stokers, the general arrange- 
ment of which is shown in the accompanying 
drawings. 

The boilers are of the horizontal return tubular 
type and are designed for 130 lbs. steam pressure. 
They are arranged in two batteries of four each, 
the space between the batteries serving as a 
pump room. Referring to the perspective view, 
Fig. 5, the coal, which is hauled by wagons to the 
plant, is weighed on a platform scale at one end 
of the building and is then dumped on a grating 
through which it falls down a chute. The coal 
used contains but few lumps too large to pass the 
grating and these are easily broken up by the 
teamster. From the bottom of the chute the coal 
is lifted by buckets on an endless belt to the top 
of the building and is then taken by a conveyor 
und distributed to the hopper-shaped bunkers, one 
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with no protection from the heat. I fail to discover 
any warping or other deformation of these columns. 
(Fig. 2 shows the section of these columns.) None of 
the floors show any sign of weakness other than the 
falling away of an occasional tile from the ceilings. 

Fourth Floor.—The east front rooms on this floor 
escaped all damage from the fire, but are damaged by 
water. The rest of the floor suffered from fire; the 
woodwork being destroyed, but, so far as I can see, it 
is not impaired in point of stability. Below this floor 
I could see no fire damage, and whatever damage 
there is, I judge it due to water. 

Michigan Ave. Front.—Above the gymnasium it is 
badly defaced, the stone used in its construction hav- 
ing scaled badly. 


such treatment in case of fire. But it is not fair 
to lay the responsibility upon the firemen, whose 
first aim and duty is naturally to direct water into 
a burning building to extinguish the fire and pre- 
vent it from spreading, without considering what 
incidental damage it may do. 


A FORCED DRAFT BOILER PLANT WITH 
AUTOMATIC STOKERS. 

We illustrate herewith a boiler plant of 1,000 
HP. recently completed for Messrs. Curtis, Davis 
& Co., of Cambridgeport, Mass., by the engineer- 
ing firm of Westinghouse, Church, Kerr & Co. 


for each boiler, extending the length of the build- 
ing. The bunkers are supported on iron girders. 
They open at the bottom into a tubular passage 
leading down to the automatic stoker. This is 
shown in section in Fig. 3. The coal is delivered 
into a small hopper and is slowly and steadily 
moved down toward the grate, being gradually 
coked on the way, and the gases given off are 
burned over the hottest part of the fire, thus pre- 
venting the formation of smoke. 

After leaving the coking arch the coal is slowly 
worked down over the roeking grates into the hot- 
test portjon of the fire, and’ when consumed the 
ash and cinder falling on the dumping grates is 
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dropped into the ashpit. From the ashpit the 
ashes fall into a screw conveyer, which carries 
them to one end of the building, where they are 
elevated into an ash bin and discharged as required 
through a spout into carts for removal. 

It will be seen that from the time the coal Is 
dumped from the wagons until the ashes pour into 
the cart which hauls them away, manual labor 
is not once concerned with the movement of the 
fuel, the ashes or even of the burning coal. One 
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FIG. 3. SECTION THROUGH STOKER, 


man attends to the whole plant. A small engine 
mounted on a bracket at one end of each battery 
furnishes the power to drive the stokers. 

The forced draft is furnished by a large exhaust 
fan placed at the base of the stack and giving 
ample draft at a speed of only 40 to 50 revs. per 
minute. It is driven by a small Westinghouse 
engine (10 HP. nominal) controlled by a throttling 
governor which is regulated by the steam pressure 
in the boilers. Thus the speed of the fan and 
the force of the draft is automatically varied with 
the demand for steam upon the boilers. 

A 200-ft. chimney would not give as powerful a 
draft as can be produced by this fan; and the 
forced draft is under the absolute control of the 
fireman, while the natural draft varies with wind 
and weather and with the condition of the fire. 
The uptake consists of a 72-in. steel stack lined 
with one course of brick to prevent corrosion. Its 
top is 17 ft. above the ridge of the roof and its 
base rests on an entablature which is supported 
on the same beams that carry the coal bunkers. 
The pile foundation alone which would have been 
required for a chimney of proper height would 
have cost more than the entire expense of the 
forced draft plant. ~ 

The forced draft system is not wasteful of fuel, 
as is sometimes supposed, for against the steam 
consumed by the engine which drives the far 
must be set the thorough extraction of heat from 
the gases of combustion. From the boilers the 
gases are drawn through a Lowcock economizer 
or feed water heater which delivers the feed water 
to the boilers at the full temperature corresponding 
to the steam pressure and reduces the tempera- 
ture of the gases in the uptake to about 100° F. 
The economizer is placed between the two bat- 
teries of boilers and is carried on iron columns, 
leaving the floor space entirely clear. 

A common objection to forced draft is that any 
breakdown of the machinery puts the boilers out 
of service. Provision is made in this plant to meet 
this objection. A by-pass with suitable dampers 
permits the gases to go from the boilers directly 


ENGINEERING NEWS. 


to the stack, and a steam ejector nozzle set in the 
base of the stack will furnish ample draft. 

A by-pass in the hot water feed pipe permits 
the feed water to be pumped directly to the boilers 
in case the economizer is undergoing repairs. 

All the hot water pipes and fittings are of brass. 
A water meter is set in the line so that the water 
pumped to any boiler or to the whole plant can 
be measured. With all feed water measured and 
all coal weighed as delivered, the economy of the 
plant in regular service can be accurately deter- 
mined. 

A perspective view of the building containing 
this plant is shown in Fig. 5. It is built of pressed 
brick with trimmings of pink Milford granite. The 
roof trusses are of iron. The outer covering of the 
roof is slate and the inner is of plaster laid on 
wire lath, leaving an air space to prevent conden- 
sation. The building was designed by Hartwell 
& Richardson, of Boston. 





Mr. H. W.-Read, Atlanta, Ga., has been appointed 
President of the American Roadmasters’ Association; 
and Mr. H. K. Burgwin, Grand Rapids, Mich., has 
been appointed Secretary. 

Mr. D. B. Robinson, President of the San Antonio & 
Aransas Pass R. R., has resigned, and after Jan. 1 will 
devote himself exclusively to other railway matters 
in which he is interested. 

Mr. R. 8. Lea, formerly with Mr. M. M. Tidd, of Bos- 
ton, Mass., has been appointed Lecturer in Mathematics 








FIG. 4 SECTION THROUGH ECONOMIZER, 


Mr. Wm. R. Roney, M. Am. Soc. M. E., was 
the engineer in charge of the work for Messrs. 
Westinghouse, Church, Kerr & Co. 


PERSONALS, 

Gen. Thomas 8. Sedgwick has been appointed City 
ingineer of San Diego, Cal., vice Mr. T. M. Shaw, re- 
signed. 


Mr. John Medway has been appointed Superintend- 
ent of Motive lower of the Fitchburg R. R., with 
office at Boston, Mass. 


and Drawing in the Engineering Facuity of McG 
University, Montreal, Canada. 


Mr. Hill Tout, City Engineer of Guelph, Ont., has re- 
signed, the City Council having decided to dispense 
with the services of an engineer, but there fs said to 
be a public movement for his reappointment. 

Mr. W. I. Cook has been appointed Superintendent 
of Machinery and Rolling Stock of the Toledo, St. Louls 
end Kensas City R. R., vice Mr. John Ortton, resigned, 
with headquarters at Toledo, O. 


Mr. J. H. Olhausen has been appointed General 
Superintendent of the Lehigh & Hudson River R. R., 





FIG. 5. PERSPECTIVE VIEW OF BOILER HOUSE, 


Maj. M. B. Adams, U. S. Engineer Corps, has been 
appointed Lighthouse Engineer of the Ninth and 
Eleventh Lighthouse Districts, with office at Detrolt, 


Mich., vice Col. Ludlow. 


Mr. Douglas Curphey, M. E., has been appointed 
superintendent of the brass and tube mill of the An- 


sonia Brass & Copper Co., Ansonia, Conn. 





with headquarters at Jersey City, N. J. He will con- 
tinne to hold his position as General Superintendent of 
the Central R. R. of New Jersey. 


Mr. Jacob Johann has been appointed Superibtendend 
of Machinery of the Chicago & Alton R. R., with head- 
quartérs at Bloomington, Ill., vice Mr. A. W. Quacken- 
bush. Mr. Jolanm-has been at the head of the mechani- 
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cal department of the Missouri Pacific and Wabash rail- 
ways, and has had charge of the Chicago office of the 
fufety Car Heating & Lighting Co. 


Mr. Robert C. Morris, Chief Engineer of the Nash- 
ville, Chattanooga & St. Louis R. R., died at Nash- 
ville, Tenn., Nov. 8. He was born in Tennessee in 1817. 
in 1847 he was appointed as Assistant Engineer on the 
Kast Tennessee & Georgia R. R., and he became resi- 
dent Engineer of that road and the East Tennessee 
& Virginia R. R. in 1865, and two years later Chicf 
Engineer of the Knoxville & Charleston R. R. He was 
Chief Engineer of the Nashville, Chattanooga & St. 
Louis R. R. for the last 23 years. 


Col. Alfred Spates, ex-president of the Chesapeake & 
Ohio Canal, died at Cumberland Md., Nov. 18. When 
the government, in 1862, siezed the Chesapeake & Ohio 
Canal by order from Secretary Stanton, he was placed 
in full control of the entire line from Cumberland to 
Georgetown. At one time during the war his loyalty 
was suspected, and he was arrested and confined for a 
short time in Fort McHenry. His imprisonment did not 
seem to disturb his relations with Secretary Stanton, 
and he was continued in charge of the canal. 


Mr. J. B. Mulliken, of Detroit, Mich., died Nov. 23. 
After some years in railway office service he went to 
Escanaba, Mich., as Superintendent of the Peninsular 
division of the Chicago & Northwestern Ry. In 1885 
he moved to Detroit and was elected Vice-President 
and General Manager of the Detroit, Lansing & North- 
ern KR. K., and also had under his supervision the 
Chicago & West Michigan and Saginaw Valley & St. 
Louis roads, and remained in this position until 1890, 
when ill-health compelled him to resign. He was a 
member of the Board of Public Works, and for a:short 
time General Manager of the Citizens’ Street Railway 
Co,, of Detroit. 


SOCIETY PROCEEDINGS. 


DENVER SOCIETY OF CIVIL ENGINEERS AND 
ARCHITECTS.—At the meeting on Nov. 23, Mr. George 
H. Angell read a paper on the “Heating and Ventilating 
of Public Buildings.’’ He took occasion to vigorously 
condemn the system of “dry closets’? now in use in 
some Denver buildings. It is the system which was 
tried some months ago in the Ashland high school build- 
ing and said to have been found to be a nuisance. It 
is now being tried in the new Lincoln school. 


WESTERN RAILWAY CLUB.—At the meeting on 
Nov. 15 Mr. A. M, Waitt’s paper on “Steam Car Heat- 
ing '’ (Eng. News, Sept. 29) was discussed. Mr. Waitt 
showed samples of the regulating valves and drip valves 
which he had described. He said that there was a 
saving in steam by the use of a drip valve compared 
with the trap. Steam is frequently seen escaping from 
the cars with the traps, while with the plain drip 
valve nothing but water escapes. The trainman is 
guided in regulating the drip valve by merely placing 
his hend on the valve. It should not be so hot as to burn 
his hand. 

Mr. Barr thought the practical success of steam heat- 
ing was greatly aided by discarding the automatic ap- 
pliances which were once thought necessary. 

“If to the old car stove we should attach a hopper 
from which the coal would feed into the stove, also a 
temperature regulator that when the temperature of 
the car raised to a certain point it would shut off the 
draft, and to arrange to let the ashes down when it 
required it, we would have the old stove fixed up in 
about the same style that we have in the past been 
endeavoring to arrange the steam heating. ... I 
feel satisfied that as we go further all of us who have 
complications will gradually dispense with them, and 
come very close in our practice to experience deta‘led 
in this paper.’’ 

Mr. Halliday said that one reason why indirect sys- 
tems were preferred was that the radiating pipes with 
the Baker heaters could be made use of. Mr. Waitt 
said he consideref it economy to remove the Baker 
heater piping and put in the larger piping for direct 
steam without any return bends under the seat. By 
putting a cast iron fire pot in the Baker heater it was 
converted into a stove for use in emergencies. 

A paper on freight car lubrication was read by Mr. 
J. N. Barr, and is published elsewhere in this issue. 
Mr. W. H. Marshall, the Secretary, presented his 
resignation, and Mr. ©. F. Street was elected in his 
place. The next meeting will be held Dec. 20. 


CENTRAL RAILWAY CLUB.—At the meeting on 
Nov. 28 the following report was submitted by the 
special committee on home defects of freight cars: 


_We would recommend for the consideration of the 
Club that the following defects on homebound cars, 
when they do not give evidence of recent origin, or 
of being caused by derailment or wreck, or by unusu- 
ally rough handling, should be considered as home de- 
fects, and the cars should be passed home te the 
owners by inspectors, without a defect card: 

1. Brake shoes worn out. 

2. Journal bearings worn out. 
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8. Truck bolsters broken or cracked. 
4. Truck transoms (wood) broken or cracked. 
. Body bolsters broken or cracked. 
gocins planks broken or cracked. 
. Truck springs broken or cracked. 
. Roof boards 
loose. 
. End or side sheathing loose. 
. End or side finish loose or missing. 
. Ends or sides bul not broken. 
. Corner plates cracked, 
. Draft springs broken. 
. Draft timber bolts broken. 
. Center plate bolts broken. 
. Bolster guide bars broken. 
. Bolster guide blocks broken. 
. Truck truss rods broken. 
. Body truss rods broken. 
. Pedestals cracked. 
21. Oil box covers missing or broken. 
. Spread trucks. 
. Loose dead blocks. 
24. Cars low on trucks where wheels come in contact 
with intermediate timbers. 
. Side bearings and bolts broken. 
26. Arch bars broken or cracked. 
. Decayed timbers. 

28. Leaky roofs. 

The committee would say that we find an arrangement 
similar to this is, and has been, in force at several 
large inspection points for a number of months, and 
as yet we have heard of only the most satisfactory 


loose or missing, or tin or iron roof 


‘results coming from it. As the defects above mentioned 


are a class of old defects that are quite prevalent, and 
as a great many defect cards in a year have to be 
issued for these defects, the greater proportion of 
which are never used as authority for bills, your com- 
mittee believe that great relief would be experienced 
at inspection points through a reduced number of de- 
fect cards ones. and also in a quite considerable 
reduction in delays to cars on account of questions 
arising from defects of the classes mentioned. Your 
committee believe further that with an understanding 
as above outlined, when a car belonging to a private 
company was found to have defects as mentioned, 
there could be no question as to the propriety and 
validity of a bill rendered against the owner of the 
private car, under Rule 10, whereas at the present time 
there is the prospect of having such bills questioned 
and invalidated. A. M. Waitt, J. R. Petrie, W. H. 
Raynolds. ‘ 

The discussion on this report was rather unfavorable. 
It was shown that Nos. 1, 2, 3, 5, 6 and 7 were covered 
by Rule 8, so these were omitted and No. 14 was also 
struck out. Nos. 14 and 25 were altered so as to re- 
quire the safe running of the car to be secured, and 
the remainder of the report was adopted. The next 
meeting will be the annual one and will be held on 


Jan. 25. 


AMERICAN INSTITUTE OF MINING ENGINEERS. 
~The rixty-fcurth meeting will be held at Montreal, 
Cunada, beginning on Tuesday evening, Feb. 21, 1893. 
Mr. B. T. A. Bell, Ottawa, Canada, represents, until 
further notice, the Local Committee. The Mining So- 
ciety of Nova Scotia, the Abestos Club, the Provincial 
Mining Association of Ontario, and the General Min- 
ing Association of the Province of Quebec, have de- 
termined to hold in Montreal, during the week of this 
meeting, their inter-provincial mining conference. An 
excursion is contemplated to the collieries and iron- 
works of Pictou County, Nova Scotia. 

In response to the special circular of March last, in- 
viting contributions from members and associates 1o- 
ward the maintenance of an International Engineering 
Headquarters in Chicago during the World's Columbian 
Exposition, and also for the special expenses of the 
Institute in connection with the exposition (especially 
with the two divisions of the proposed International 
Engineering Congress, representing, respectively, min- 
ing and metallurgy, for the conduct of which the Insti- 
tute will be responsible), about $4,000 has been sub- 
scribed. This is the amount which, in the opinion of 
the Council, should fairly be contributed by the mem- 
bers of the Institute toward the fund of $15,000, re- 
quired for the maintenance of the International Engi- 
neering Headquarters—the remainder of said fund be- 
ing provided by the members of the other American 
engineering societies engaged in the enterprise. It will 
be seen, therefore, that the amount of the subscription, 
as it now stands, leaves no provision for the special ex- 
penses of the Institute in connection with the exposi- 
tion or the congress. Many members who intend to 
subscribe to this fund have delayed action hitherto, 
and this statement is made at the present time in order 
to emphasize the fact that further subscriptions to the 
Columbian Exposition Fund of the Institute, which will 
be devoted to the special expenses of the Institute 
itself, and to the particular benefit of its own mem- 
bers, should now be promptly made, so that the means 
at disposal for such purposes may be known, and plans 
may be definitely formed. 

It should be added that these inevitable expenses 
will not include the maintenance of headquarters, 
either within or without the exposition grounds. The 
members of the Institute will share with other con- 
tributors the privileges of the fully equipped and at- 
tractive International Engineering Headquarters in the 
city of Chicago, outside of the exposition, and the suite 
of rooms in the Mines and Mining Building, tendered to 
the Institute by Mr. F. J. V. Skiff, the Chief of that 
Department, has been, with his consent, offered to the 
Joint Committee of Associated Engineering Societies 
and cordially accepted, to be used as an International 
Engineering Headquarters within the exposition. Bub 
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there will remain, unquestionably, many items of neces- 
sary expense connected with the double meeting of 
the Institute, constituting two divisions of the World's 
Engineering Congress. Subscriptions to the Columbian 
Exposition Fund of the Institute should be sent to J. 
F. Lewis, 23 Park Place, New York City. 

To control the expenditure of this fund, and, in 
general, to take charge of all matters involving the 
relations of the Institute to the Columbian Exposition 
(excepting only the proceedings of the two divisions 
of the Congress aforesaid), the Council has created 
a representative Columbian Exposition Committee of 
the Institute, the full membership of which will be an- 
nounced hereafter, and which has been organized by the 
election of President John Birkinbine as Chairman, and 
Dr. David T. Day, U. S. Geological Survey, Was!i- 
ington, D. C., as Secretary. 

This committee will endeavor to do all that is 
possible for the credit of the Institute and the :d- 
vantage of members visiting Chicago next summer; but 
definite plans cannot be made until the amount of 
available means shall have been ascertained. At the 
present time, however, there is one matter, in whi h 
the committee may perhaps be useful to members of 
the Institute; and with the view of finding out whether 
such service is practicable, the present announcem >. 6 
is made. 

It has been suggested, namely, that many mewbe's 
intending to spend longer or shorter periods in Ch’- 
eago, during the summer of 1893 (whether including or 
not including the first week of August, when the 
Congress will take place), would be glad to secure lodg- 
ings at reasonable price; and that, if they could ony 
communicate with one another, they might be alle 
to club together in renting suitable rooms, to be oc- 
eupied, perhaps, in succession, throughout the season. 

Whether such plans are feasible remains to be seen; 
but, as a means of determining the question, the sug- 
gestion is made, that all members desiring to partici- 
pate in joint arrangements of this kind write at once 
to Dr. Day, secretary of the above committee, stating 
when, how long, and for how many persons they would 
require lodgings, with any other particulars deemed 
pertinent. They will be informed as soon as possible 
whether anything can be done to facilitate their 
wishes, either by bringing them into mutual r:lations 
for further and private arrangements, or by the forma- 
tion of any more general plan. 

R. W. Raymond, Secy. 


ROADMASTERS’ ASSOCIATION OF AMERICA.— 
The first session of the tenth annual convention was 
held at the Read House, Chattanooga, Tenn., Nov. 15. 
No technical work of importance was accomplished. 
The remaining sessions were held at Atlanta, on the 
two following days. The Committee on Rails, Messrs. 
R. Caffrey and D. H. Lovell, reported that chemical 
composition of rails should be left to the manufacturers. 
The distribution of weight in the section should be such 
as to cause the rail to leave the rolls at uniform heat 
in all parts and thus avoid annealing due to a too high 
heat in the head. To obtain best results the head 
should be broad and shallow, with nearly vertical sides 
and top corner radius of 4 in. to 5-16 in. The distri- 
bution of weight should be about as follows: Head, 
43%; web, 22%; flange, 35%. The width of the flange 
should be not less than the height of the rail, and the 
edges of the flange should be vertical to avoid shear- 
ing spikes. The weight for standard gage track should 
be not less than 70 lbs. per yd. 

A voluminous report on rail joints was then read. The 
Association appointed a committee on this subject 
at its Detroit convention two years ago and set out to 
conduct a series of official tests on five joints. Three 
more joints have since been added and the committee 
wound up its report with a recommendation that three 
more should be officially ‘‘investigated.’’ 

The result of the trials thus far may be summed up 
about as follows: The Cloud joint (Eng. News, Jan. 
11, 1890) has not been pushed on the market owing to 
the death of Mr. C. H. Dunham, who had it in charge. 
The Weber joint (Eng. News, Dec. 20, 1890) is said 
to be in use on the New York, New Haven & Hart- 
ford; but the committee had no official information as 
to the results obtained. 

The Long truss joint (Eng. News, Dec. 28, 1889) has 
been used on four roads in the Northwest with exccllent 
satisfaction. McConway & Torley’s reinforcement to 
the ordinary angle bar (Eng. News, April 21, 1888) 
is in use on half a dozen roads and gives excellent 
results. Fisher’s latest improved joint, in which the 
heads of the rails as well as the flanges are held firmly 
from horizontal deflection, is in use on the Philadelphia 
& Reading R. R., near Langhorne, Pa., and has been 
about 17 months in service, with good results. The 
Thompson continuous rail joint has been used on a 
considerable number of roads, both east and west, and 
with generally good results. The following letters crit- 
icizing the joints were read: 

I send Laas, 
song 2 cBonway & orca da Lang ts 
jo! are in our e have put five 
miles of Long truss joints on 67-Ib. steel rail, and about 
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The report gave a brief history of block signaling and 


Mr. Laas deseribes the method of laying the explained the methods of operation of the prineipal sys- 


joints as follows: “The joints were placed in reverse - ts | 
erder in the two ‘tracks, So that the McC. onway & Tor- : ote 7 17 
| 


) 
| 
| 
} 
} 


tems 
ley in one track were opposite to the Long truss joints 
in the other. The = ‘eae ea ee and § : process, which had been in the track seven years itn 
new ties were put under eac nt ve tracks were : 3 eR cn ce ce aa a Tale agers 
surfaced throughout. From July 1, 1801, to July 1, ul il near Las Vegas, N. M., wa hown by M 
1802, 4.268 freight and 3,600 passenger trains were run . : | 





A sample of a tie treated by the Wellhouse zine 


“ued, 
2D of 
“UBL 
8 
“ue, 

uy 

ue, 
“URL 

uv 





ane 4 J. M. Meade. At present the Santa Fe is usiug only 
ever each canons, SSO 365 maeeeer ou" — —— P.2aee' )! ' 2 the Burnettizing process, omitting the supplementary 
of tonnage passing over each track in trains, freight Cg. ae 2 Fs 1 OL) et | Grade : ret at annin s inom ich f  alntaceae » 
ete,, was 4,084.375 tons. I have made an exxminatin -{ | > to ." we x ad a tre ‘tment with tannin and glue whi m is the eam ier 
of all these joints and find results on the high speed « © s° = istic of the Wellhouse process rhe actual cost of 
track as follows: treating a standard tie 8x 2ins.xSft. has been from 
: 5 OGe+,. 14 to 16 cts., by the Wellhouse process at 2 cts. 
Joint. eee & Tor. a 6-bolt angle-bar. Onl: ce yw QS y SS = Cutorfill, | gelten'y be i a brareoay Peel = and 12 Gs 
Ver cent. low...... 20 5°: 5) * Sy j by the turnettizing process. This includes cost 
Per cent at Saad 70 = : of labor in handling the ties and cutting a seat for 
On the low speed Fenek I found: be SxSuees SR FS SB SLUNG | Wt., Ibe. the rail base inclining the rail toward the inside of 
Per cent. low...... os = os the track 
Per cent. good.. o* 35 ate ae = SS eee oc ”) aeons 
: Snes Sa aes Me RES Age. 5 rhe committee on force required in relaying rails pre- 
“T do not ali this a satisfactory test of these “<““““““ “"% SU Net at tt = sented in lien of a report the following letters: 
joints, as the track has not been entirely picked up : : . -™ ; 
since it was surfaced. Next year at this time we should QAQQESRAA AA BO @ FSOQOQ| Condition. On the division upon which I am employed we pull 
be able to get data by which we can easily determine the spike and throw out the old rails in a string, or 
= eiath, be = =e = — = these differ- * \ without being uncoupled at the joints; adze the ties 
en nts, as e track w a ave been picked up a well and to a good even bearing before laying down the 
by section men and tamped with bars."’ J. B. Moll,Gen. 5 | new rails, which are placed in one at a ume, carrying 
Roadmaster, C., M. & St. P. Ry. > ODONOD Qa oo © Banos i them to position with rail tongs; use an expansion shim 
Nothing but constant attention has preserved the SeeeP as oN. Oa 8 OBA Kind = or grasshopper, having four legs of varying thickness 
rail ends with the Long truss joint from batter. Joint 4: 3 7 ee ee = to permit a more accurate adjustment for changing 
= do — _ joing rhe cee — = oy & ; e a Adjust the angle bars and bolt all the 
24-in. angle joint. ere is a tendency o e par = ' ‘ new rails together as rapidly as they are dropped into 
of the ties to buckle, throwing all the load on the ex- “< | place; full spike the rail and spike into the slot of 
treme ends of the base plate, so that in many cases JO am 2h © SooQ00! : the angle bars at every joint where it can be done. 
Q SQ oS SOO Condition. / 
there is half an inch clearance under the plate atfacnag Ses —) _ Our flagmen stay out all day, unless recalled, with 
side of joint ties.—J. H. Conlen, C. R. L. & Pac, Ry. instructions to flag all trains. Just before passenger 
In reference to the Thompson continuous rail joint Oo = trains are due and after freight and extra trains get 
; x hk O man Batic ohZt-coxz ‘ithin hearing. we ¢ racks. using « epilt sw 
would say they were put on 60-Ib. steel in the month BataSoo OSES OseS5SSF' x: j within hearing, we close the tracks, using a split switch 
of May, 1891. The steel was laid in Juiy, 1889, and is So eere ee s eo J 3 oo ur be tees Kind. point, placing the heel of the point rail against the last 
in good condition. During the season of 1891 the os ess “8 = new rail laid. If in closing up for the night we stop on 
oe, a a7, Pas te note —— to fe : = 3 . oe a on the low side of a curve, we close with 
satisfactory trial 0 s join uring the months o ro the switch point. If we close on the high side of u 
May and June this year we had considerable wet +O | “ curve, we cut a rail. The point rail ts carried on a 
weather that softened our roadbed, and during that Sac te — 1 Sates gee =" push car, and is kept just ahead of the raj) being 
time we found that the continuous joint does not hold Q2QQan™2O0 = Gm Os 36 © | Condition thrown out of the track and is then always at band 
up any better than the common angle bar.—Wm. Man- as to use in closing. 
ley, C. & N. W. Ry. ~S 


In relaying steel rail this year we used a force of 
4 47 men, distributed as follows: 2 tflagmen, 6 driving 
Other letters praising each of the joints were read, j 


ie Pp ~ spikes, 3 throwing out old rails, 5 adzing ties, 8 carry 
and the accompanying table summarizing results in ,»~28ESa8 «& ES F Sea! * = > pe me - adenine SS —. 1 
* s =m oO z against spikes with bar, 6 spiking, draw- 
service was submitted. The following letter concerning : | Frt 3S. ing spikes for new joints, 12 putting on six-bolt angle 
the miter cut rail was read: See: EM St Se oc wees.” ae bars, 1 adzing ties for new joints. 


: : Upon the piece of track where the work was done, the 
We have in use on our road a large number of rails curves, ranging from 1° to 5° are 
with ends miter cut instead of square. They are fast- 


' > \ almost continuous, 

§ r Seem UM AM SH Cormrnse | Pass, | nee and over it moved a traffic of 83 trains daily, crowded 

ace ie den ante ion eee — arena ' zy" pretty close together in the morning and late after- 
nad them € « y e anc 7 => - noon. 

they*are proving very satisfactory. The perceptible ,...: ees 28 #S & YE esse | Frt. ee The ties being deeply cut into by the old rail, the 

blow of passing wheels over them js entirely removed Brn Soa S So FSCS! wo labor of drawing the spikes and adzing was much in- 

ae cin are ~~ bw. — where they are in use.— creased, no spikes having been started or drawn be- 

Caffrey ehig alley a — M ey fore relaying. A rail of heavier pattern was used in 

€ = 2 a waa | Month. os ¢ ‘ . . ; 

az oteaSoS wt Rar ~1 ~remons| Month {3S relaying and the gage was drawn in 4% in., necessitating 

Tn conclusion the committee recommended the Fisher, : eos the pulling of all the spikes on the inside of the rail, 

the Long truss, and the McConway & Torley joints Sasesss SS SS 3S oiaisa| Year | Aas and requiring one additional man. In throwing out the 

os ” . SRS2eee ES SE = SESSES 3 rails with this force we averaged about one mile of 

for further trial.” The Weber, the Cloud, and the track per day complete on both rails, and were not 

Thomson Continuous joints were considered to be prac- 


tically angle bar joints and were recommended to be 2 
“dropped from further consideration of new appliances, SBESSas 
but considered as improved appliances,'’—which ap- 
pears to be a distinction without a difference. The 


charged with the detention of any passenger trains. 
No freight trains were held over ten minutes. 


The following officers were elected: President, H. 
W. Reed, S. F. & W. Ry., Waycross, Ga.; Vice-Presi- 
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bes <: pees dents, W. H. Stearns, C. & N. W. Ry., Chicago, J. B. 
> —_— u Ss & Hore: ‘ ) = ) — ‘ . , . . en? Slaw 
Heath, Niles, Eno and Price joints were recommended : 28202 ¥ gS 5 S832: | Rol oe ig Moll, C.. = © St. P. Ry., ‘ ntenge; Secy. and Treas., 
for further investigation by a committee of the Associa- | = yr a.i 2 J. H. K. Burgwin, G. K. & I. Ry., Grand Rapids, 
rr : Seceie Se ge 2 Ses 3 A} -# | 2 Mich. Member Executive Committee, Robert Black, 
A report was then read by the Committee on Methods - = =" = oe - 3¢ = j 3 iSo Manhattan Ry., New York City. It was voted to hold 
of Fastening Rails to Ties. It recommended the Bush s . we res the next annual meeting at Chicago. 
interlocking bolts for use on bridges and trestles, and ©: oe: : g mB 2 ive. if j* = 
steel spikes for ordinary track, with tie plates on all = : 3 ene es COMING TECHNICAL MEETINGS. 
soft wood ties and on all curves. - + eat ie ies game! Fe Se bse 2 | AMERICAN SOCIETY OF MECHANICAL ENGINEERS, 
The report on switch stands recommended an auto- < : a ea eee “er: le j ) a ee 29 to Dec. 2, New York. Secy., F, R, Hutton, 12 W, 
c ; : are Bist St. 
matic stand which would permit a train to pass over : ASSOCIATION OF CIVIL ENGINEERS OF DALLAS, 
it trailing and would be thrown to the proper position yp. 2: aaa SF ", 1 sf Dec, 2, Secy., E. K. Smoot, 908 CommerceSt, 
for the train by the pressure of the wheels against the £&& gee: : et via vee = | Laying = = TECHRIOAL SOCIETY Ov T Hk I ara a \AST. 
; : , Sst a % 3 =3¢ ames > » 3. & » U. Vou Geldern, t , > 
points, the target at the same time turning to indicate $%3035:: 2 38 ¢@ SERe | See wont want RAILROAD © Oe anaes Gh., San Prencion 
the position of the switch. ‘See Dec, 3, Union Station, St, Paul, 
Main line switches should have targets not less than LEP va Pius 1115 | Maintain- == $MONTANA SOCIETY OF CLVIL ENGINEERS. 
8 ft. high, For yard switches, automatie ground BSE LSE oon 8 Ba te ne gh gnetunee™ a canes eee 
stands, or stands not more than 3 ft. 2 ins. above the 27 Q eB o& eS SE8e | } 38 Dec, 3, 1122 Girard 8t. Secy., L, F, Rondinella, 
top of the rail were recommended. Switch stands CIVIL ENGINEERS’ SOCIETY OF ST, PAUL, 
soc he set on the Tight hand side when faelog SESSA Set tS PEE ArenaL Neko Des be hSTini MiCI HY Ur MuuTN Erne 
the point of the switch, not less than 6 ft. from the %%%%* - ss 7 Dec. Seer. D . McMorris, Burke Block, Seattle, Wash, 
stand to the nearest track rafl. If more than one a eee ae San | Do i its CIVIL ENGI ies a oo CLEVKLAND. 
switch leads from the main track at one end of the 4253252 575 72 : ZZZ SPIKCS Start as ecy., Chas. 5. Howe, Case School. 
23: ; : ints ? DENVE SOCIETY OF ENGINEERS AND ARCHITECTS. 
yard or station, the stands should either vary in *%3o7"°® © && So : SEoce, joints Dec. 6, Secy., Geo. H. Angell, 36 Jacobson Block, 
height, placing the lowest stand first, or should be set - ATLANTA SUCIETY OF CIVIL ENGINEERS, 
at variable distances from the rail, or both precautions 4 maw 3 od Oru | Is spacing for ex- eNO ttiniee SOCIETY OF PitGEN ot Beck. 
should be observed to give a distinct view of each 39 Zeses £= 2% g SESE ag ool daars Secy., W. Halliburton. ; 
switch target from the locomotive. Single targets were ® WESTERN SOCIETY OF ENGINEERS, 
recommended, Dec, 7. Secy., Jno. W, Weston, 51 Lakeside Bidg,, Chicago, 
Th te AMERICAN SOCIETY OF © IVIL ENGINEERS, 
¢ discussion on this report was chiefly on the last SLLLLLZA 2 4 220Z74zZz\ x Dec. 7. *“*Lining Reservoirs with Asphalt.” Seey,, F. Col- 
recommendation, and by an almost unanimous vote the 3° 2828 € 8% xs gs fece ae ee eae ling wood, 137 Kast 38d 8. New Yur? , 
report was amended to recommend the use of double 2353332 & 2 258338 5 | ae ee ace keer Sea ona Fellows’ Buildirg. 
ee from the various switch manufac- @ ENGINEERS’ ¢ OLUE OF MINNEAPOLIS, 
turers showed that practically their entire output was a Cappelen, 1628 H. nnepin Ave. 
= 7 — Ogserss SAFON AA OM eNGINeRS” AND ARCHIT HOTS’ CLUB OF LOUISVILLE 
made with double targets, except at the Ramapo Iron Rec Pe Reine z a Dec. 8,  Secy., Edward Mead, Norton Building 
Works and the Elliott works, which stated that about zZ “ee Zr sz ee | er “20 ENGINEERING assoc LATION OF THE 00! Tm 
half their orders were for single target stands. : weEh “ABZ ee ea “e 2 Dec, a OY H. Landreth, D BULGE As 
Dispatchers,” prepared by a train dispatcher on the e ve : Pel . A CANADIAN Béctery oF CIVIL ‘ENGINEERS, 
South Carolina R. R. was presented as the report of 7 - ae Deo, 9, BSecy., C McLeod, Montreal, P, Q, 
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The recent fire test of a fireproof building at 
Chicago, is a most valuable lesson to engineers 
and contractors engaged on this class of work, as 
well as to the manufacturers of the fire proofing 
material used for covering the metal columns and 
beams of the skeleton framing of these steel build- 
ings. The fire was a hot one, but very little 
injury was done to the steel structural work of 
the building, except where the fireproofing had 
not yet been put on, or where it had-been put on 
in so faulty a manner that its fastenings burned 
away, allowing the fireproof covering to fall off. 
The owners of the building were wise in having the 
structure examined by experienced engineers, and 
in another column we give the engineers’ report 
and notes, showing clearly the effect of the fire. 
The report also shows the very high degree of 
safety of such a building when properly construct- 
ed. When fireproof material is used to protect any 
part of a building it is of the utmost importance 
that it should be so secured that it cannot be 
burned off, or easily knocked off by any light falling 
material. One view of the case is that the fire- 
proofing in this case was ruined by water being 
unnecessarily poured on it when thoroughly heated 
and when the ftre had already done all the damage 
possible. This is scarcely a fair view, however, as 
if properly put on this fireproofing would have been 
secure, and in any case the first duty of the fire- 
men is to put out a fire and prevent it from spread- 
ing, and they cannot and should not be expected to 
stop and find out whether the fire has completea 
its work before they begin to try and extinguish 
it. There might have been persons in the building 
and it was far better to risk damage to the struc- 
ture than to risk human life. In future work of 
this kind the absolute necessity of so securing the 
fireproofing material that it will stay in place and 
fulfill its purpose when subjected to test should 
be recognized and insisted upon very strongly. 





The Panama Canal case is now brought be- 
fore the French courts after all, and despite the 
great influence exerted over the French Govern- 
ment by those who are said to have benefited by 
their connection with the canal. Notwithstanding 
the fact that official procedure of more than a 
year ago brought to light material sufficient to con- 
demn the promoters of this scheme, nothing was 
done, and until a few weeks ago it was generally 
believed that all connected with this bankrupt 
company would escape investigation. But now the 
Minister of Justice has taken the matter in hand, 
has exhibited the collected evidence to the Cabi- 
net and threatens to resign unless a vigorous pro&e- 
eution is ordered by the State. The Prime Min- 


ister and his backers only yielded after a sharp 


” fight to this call for justice from a prominent mem- 


ber of the Cabinet. 

It is claimed by those who are in a position to 
know that out of the $290,000,000 of cash ob- 
tained by the sale of Panama stocks and bonds 
only about one-third of this amount was actually 
expended on canal work, and this third was most 
wastefully spent. The obligations of the company 
amount to $425,000,000, and for this enormous sum 
of money the bankrupt company can only show 
piles of rusting and practically worthless machin- 
ery, useless hospitals, empty workshops, some miles 
of railway and villages of workmen’s houses, the 
majority of which were never occupied but upon 
which favorites of the company collected their 
20% for construction. The canal work done has 
long since been practically undone by the floods 
of the Chagres River. All that is left is a magnifi- 
cent ruin, and a monumental instance of careless 
engineering, and of “jobbery,” that is also magnifi- 
cent in its proportions, if all that is said be true. 

Tn a personal visit to the Isthmus, about two 
years ago, our ears were filled with stories of in- 
dividual cases of fraud which were recited at the 
time, and enough was seen to prove gross careless- 
ness and a reckless waste of money, if nothing 
more, on the part of the canal company. Side 
tracks were filled with machinery, bought and 
paid for through agents, and yet never used for 
the good reason that it was totally untit for the 
purpose intended. Hospitals that cost millions, 
magnificent houses for officers of the company and 
drives built for the sole use of the canal officers, 
along with evidently misdirected engineering effort, 
attest the truthfulness of some of the charges 
now made in France. If the French Minister cf 
Justice is successful in his present effort to get 
at the true inwardness of Panama Canal manage- 
ment, the world may see exposed a case of official 
rottenness and fraud unequalled in its history. 


—— 





Sanitary science, with sanitary engineering as 
one of its most important divisions, is to be made 
a prominent feature at the World’s Columbian 
Exposition, a Bureau of Hygiene and Sanitation 
having been organized under the Department of 
Liberal Arts. This bureau has for its object the 
presentation of exhibits illustrative of the develop- 
ment and progress of sanitary science in all mat- 
ters pertaining to the public health. As shown 
by the description and classification published in 
another column, the work of the bureau and the 
scope of the exhibits are very comprehensive, and 
if properly carried out should have an excellent 
educational effect in promoting ‘the advancement 
of proper sanitation and the general improvement 
of sanitary methods. Sanitarv engineering is a 
branch of the profession which is growing in ex- 
tent and importance, and to which many prominent 
engineers have already turned their attention as 
a specialty. We need hardly say that we deem 
it a very important department, as our columns 
will bear witness. It will be seen by the classifica- 
tion that the exhibits and work of this bureau will 
be of general interest to engineers (particularly 
those engaged in municipal and sanitary work), 
health officers and boards, boards of public works, 
ete., and to city and State boards and committees 
having charge of public improvements and statis- 
tics, Contractors and manufacturers will also find 
much to interest and instruct them. There is in 
this country an enormous field for improvement in 
matters relating to public health, not only in the 
larger problems of water ‘supply and sewage dis- 
posal for communities, but in the smaller, though 
hardly less important, matters of plumbing, venti- 
lation, ete., which have their bearing upon indi- 
viduals. The Bureau aims to show the present 
position of the theory and practice of hygiene and 
sanitation in all their branches, as well as to com- 
pare and display the difference between proper 
and improper methods and materials. Public _pro- 
tective supervision, as exercised in the care ana 
inspection of immigrants, the treatment of cases 
of infectious diseases, quarantine arrangements, 
food inspection, building and fire regulations, etc., 


will also be included. A large and systematic col- - 


lection of charts and diagrams of health, mortality, 
rainfall and other public statistics is also contem- 
plated, and it is proposed to form a library of..re- 
ports and other publications dealing with sanitary 


matters and public health. The work of the Bureau 
is intended to include exhibits, ete., from foreign 
countries, and the Bureau desires to co-operate 
with and receive suggestions or recommendations 
from experts in any of the branches of sanitary 
science, as well as from sanitary societies and 
public officers. 


ooo 
THE LINE AND STAFF OF THE NAVY. 


The court-martial of Assistant Engineer Dan- 
forth, which has attracted so much attention 
lately as in effect a test case of the relations of 
line and staff, has been settled by Secretary Tracy 
in favor of the line. He has approved the finding 
of the court that Danforth was guilty of dis- 
obedience of orders in refusing to leave his post 
in charge of the engine-room and of certain tests 
at the command of the officer of the deck; and, be- 
sides approving sentence of one year’s suspension 
on half pay, he is reported to have said further 
that but for the youth and inexperience of the 
accused he would have ordered the court to impose 
a still more severe sentence. 

The effect of this decision, if logically extended, 
is to place the medical and pay staff also under 
the absolute orders of the officer of the deck, as 
fully as he is admittedly under the orders of the 
captain or executive officer. That every person on 
board ship is bound at once and implicitly to obey 
any order of the captain or executive officer at the 
peril of arrest is, we believe, established naval 
law. By this decision the same absolute authority 
is extended to the officer of the deck. It is alleged 
with much probability, that an effort will be made 
to secure a modification of the force of this decis- 
ion by Congressional action. 

What the modification should be, if any, is most 
difficult to see by anyone who looks at the subject 
impartially. We can see much force in the posi- 
tion of both sides. On behalf of the line -it is 
claimed with much force that the officer of the 
deck is, as much as the executive officer, the rep- 
resentative of the captain, and to permit any per- 
son on board to disobey or neglect his orders, for 
whatever reason given, would be to introduce a 
disorganized tendency which might be perilous in 
an emergency. We can see, for instance, why, it 
should be a dangerous precedent to permit any 
engineer officer to disobey a positive order from 
the officer who is for the time being in command 
of the ship and responsible for its safety, as Dan- 
forth did in ignoring a command from the officer 
of the deck. 

But are there not equal or greater dangers on 
the other side, and was not this officer of the deck 
still more at fault than Danforth, and still more 
deserving of punishment by court-martial? He 
was in reason, whether he is by naval law or not. 
His conduct was “prejudicial to good order and 
discipline” in several ways. In the first place, he 
sent an order to one of the engineer force on duty, 
not through the engineer officer on watch, but di- 
rectly to the man over his head, and without even 
informing the officer on watch of his action. It 
was from this act that all the rest followed. If 
a line officer has the power to do an act like this 
without penalty under present regulations, it is 
certainly an abuse which should be at once checked 
by legislation or otherwise. It is not only con- 
trary to all sound principles of discipline, which 
require that such orders from a superior officer 
shall be transmitted through the officer in imme- 
diate charge, if on the spot, but it may at any 
time involve grave special perils to the ship. 

The truth is, and it cannot be too soon recognized 
in regulations for the good of the service, that 
since steam has come to be not only the sole means 
of propelling the ship, but the sole or chief means 
of lighting, heating, cooking and maneuvering the 
ship and armament as well, an “imperium in im- 
perio” necessarily exists on every ship, and must 
be recognized as such or the service will suffer, 
whether in the navy or commercial marine. Just 
as the order of the captain or his temporary repfe- 
sentative must in the last resort be supreme (and 
this seems to us a necessity) because emergencies 
on deck may exist which an officer below cannot 
judge of, and cannot be permitted to attempt to 
judge of, if it comes to a conflict of authority, so 
emergencies may exist below in toe a ae ot 
the engines (and are far mort likely to do so) 
which no line officer on the ship can adequately 
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jaige of, and hence he should be held by regula- 
tions to a very strict responsibility for any abuse 
or unnecessary use of his authority. To this end 
it seems to us plainly necessary that except in ac- 
tion or time of peril no line officer, not even the 
captain, should be permitted by regulations to 


issue any order to the engineer force or any mem- . 


ber of it, except through the chief engineer or his 
representative on duty. If, however, he does issue 
it, for whatever reasons satisfactory to himself, 
it does not seem to us permissible that any staff 
officer should be permitted*to disobey. He should 
obey, but he should have his remedy against repe- 
titions of any needless interference by strict regu- 
lations limiting the power of the line over the 
personnel of a service which they do not under- 
stand, and are not fitted by their general or spe- 
cial knowledge to interfere with arbitrarily. 

To this complexion it will come at last, line 
officers may be well assured. It has already come 
about in the merchant marine. Formerly the chief 
engineer was as much under the immediate orders 
of the captain as any sailor. If he wanted to use 
him he sent his boy for him. Of late years, the 
chief engineer has become so much more important 
an officer than even the captain to the suecess of 
uw crack liner that, though the captain still has as 
great reserve power as ever, he does not venture 
to exercise it on ordinary occasions. He recognizes 
that the chief engineer is much less likely to be a 
free agent than himself during a voyage, and if he 
wishes to see him, is much more likely to send to 
inquire when it will be convenient. 

We may not expect as great a change as this 
in the naval service, nor is it proper or desirable. 
But we may expect, and shall most certainly see, 
the chief engineer placed in a position of greater 
authority than now in respect to interference of 
junior line officers with his staff, and in a relation 
to the captain more closely corresponding to that 
of the commander of a ship to an admiral of the 
fleet. It may come slowly, since the precedents of 
centuries will not yield at once to new conditions, 
but come it will, and greatly to the good of both 
Branches of the service. The friction which is 
now so conspicuous will then cease. 

From this point of view the chief fault to be 
found with the Danforth findings is not that they 
were unfair in themselves, so far as they went, but 
that they did not go far enough. Danforth offend- 
ed against discipline only, and is severely punished 
for it. The young line officer whom he refused to 
obey not only offended against established princi- 
ples of discipline, but against reason and propriety 
as well, in ordering a fireman on duty to leave his 
post and report on deck without transmitting the 
order through the engineer on watch; and yet he 
is not punished at all. Both should have been pun- 
ished or neither, in reason and justice, if not under 
naval regulations. 


AN ENGINEERING CODE OF ETHICS. 


In discussing “The Ethics of Consulting Prac- 
tice” in our issue of Nov. 10 we took occagion to 
point out at some length the need for establishing 
in a formal way (for we hold them to be already 
established in their substance in an informal way) 
certain elementary rules of good manners and fair 
dealing between engineers, which should make it 
impossible for one engineer to deal unfairly with 
another in these specified relations without run- 
ning the risk of being excluded from good stand- 
ing in the profession. The editor of a professional 
organ like this is in the way of hearing of many 
eases showing the need of such a rule which do 
not become generally known, and we have heard of 
many such. One such of no little importance is 
already before a large section of the profession in 
a quiet way, and perhaps may yet come before the 
whole of it in a public way. But as a rule, it is im- 
possible to discuss specific instances publicly, with- 
out running a risk of injustice to individuals from 
partial knowledge of the facts, which no journal 
likes to take. And as the only way in which a 
strong general sentiment on any such subject ever 
springs up is by general knowledge of specific in- 
stances where wrong was done, it is only by the 
slow and gradual growth of conviction that such 
needed reforms are effected. 

Believing and know.ug as we do, however, that 
there is urgent need of such reform, to the extent 
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of establishing a few elementary rules of profes- 
sional good manners and courtesy, at least, we 
shall continue to do what we may in an impersonal 
way to create a sentiment in favor of so doing, 
as one of the greatest services which we can render 
to the profession. 

As one means to this end, we reprint below in 
full some remarks of the “American Architect” 
on the subject, showing what the members of 
a profession which is somewhat better off than we 
are in this respect, think of our present status: 


The Engineering News has done the profession of 
engineering a service in proposing that a short and sim- 
ple code of ethics, similar to that in use, for example, 
in the medical profession, should be drawn up, and, as 
soon as may be, adopted. It does not, of course, ex- 
pect the immediate acceptance of a set of rules, but, 
as it truly says, a code of professional ethics is nothing 
more than the definite statement of the principles by 
which honorable members of the profession are al- 
ready guided; and its value is to be found, not in the 
novelty of the duties which it imposes, but in the 
standard which it sets up for guiding, and perhaps for 
criticising, the conduct of persons who either have little 
experience in professional life, or who may be unable 
otherwise to resist the temptation to profit by actions 
which, although of questionable propriety, have not 
been specifically condemned by the profession, and so 
do not involve any loss of prefessional standing, if vio- 
lated. 

The first rule which it proposes is as follows: 

“T. It shall be considered unprofessional and dishon- 
orable for any engineer to accept a call in con- 
sultation for any work which is already in charge of 
an engineer, except the call come from or through 
such engineer in charge. Engagements tendered from 
principals shoul be considered or accepted only when 
there is no engineer already in charge of the work. 
We wish we had space enough to quote at length the 

admirable arguments with which it supports this prop- 
osition, but all architects will appreciate the substance 
of them, which is that, as the calling-in of a consulting 
expert implies a doubt whether the engineer in charge 
has done, or will do, the best possible thing for his cli- 
ent, it is due to him that he should have the op- 
portunity to explain his operations to the brother en- 
gineer who has been called in to criticise them. If the 
engineer in charge refuses, at the request of his em- 
ployers, to call in an expert, his employers are at lib- 
erty, if they see fit, to oblige him either to accede to 
their wishes or resign, and leave them free to do what 
they think necessary; but, as the Engineering News ob- 
serves, such pressure should come from the employer, 
not from a fellow-engineer. The second rule proposed 
runs thus: 

“II. It should be considered unprofessional and dis- 
honorable for any engineer to report upon any work 
which is already in charge of an engineer, except to 
such engineer in charge. Reports to principals direct 
should only be made when there is no engineer in 
charge; nor then when there has been an engineer 
in charge whose professional acts are impeached in 
such report, without prior tender of a copy of such 
parts of the report as may personally concern him for 
his perusal and response.’’ 

The purpose of both these rules is the same—to pre- 
vent men who have probably done their duty with 
fidelity and skill from being grossly injured, behind 
their backs, by their fellow professional men, to whom 
they should have a right to look for appreciation of 
their work; but we need hardly point out that the ob- 
servance of them is quite as much for the advantage 
of the consulting expert as of the professional man in 
charge. A physician, called in consultation, who should 
pronounce judgment on the case without learning all 
that he could about the symptoms and the treatment 
from the medical man regularly in charge, would be 
rated as an ignorant quack, and there is no engineer 
or architect whose opinion on a work in progress would 
not be rendered more valuable by consultation with 
the expert who had been connected with it from the 
beginning, even though that opinion might be extremely 
unfavorable to the system according to which the work 
had been carried on. To learn a man’s reasons for 
doing a thing in a certain way involves no necessary 
approval of the way in which he has done it, although 
it is likely to modify very materially a hasty unfavor- 
able judgment; but if the judgment, after the reasons 
have been heard, must continue to be unfavorable, it 
gains ten-fold authority from having been prepared 
with full knowledge of all the circumstances. As the 
Engineering News says, unless the consulting expert 
“knows at first hands what the engineer’s plans and 
motives were and are .. . he cannot be sure of 
doing justice either to himself, or his employer, or to 
his fellow-engineer, and certainly not to all three,’’ and 
most architects can recall instances where a consulting 
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person who could have given him the facts required 
as a basis for an intelligent opinion. It may be im 
agined that a blunder of this sort does not help a con 
sulting engineer’s reputation among owners, most of 
whom go to experts to get the best information pos- 
sible, leaving to them the means of obtaining it, while 
the small minority, who call in experts simply as cats- 
paws to help them to play some dirty trick upon a 
man to whom they are already under obligation, and 
whom they dare not meddle with unaided, are still 
less likely to be grateful for a collapse of their plans 
brought about In suche way. 

What specific steps, if any, should be taken by 
engineers to establish these two rules and two or 
three others like them, we are not at present pre- 
pared to suggest. This at least is certain. Like 
any other code of good manners (for a “eode of 
ethics” is nothing but that) it should not be estab- 
lished in too formal a way, as if nothing but the 
terrors of the law would lead the majority to 
respect it. To do so would cast an undeserved 
reproach on the profession as a body, an over- 
whelming majority of which respects the spirit of 
such rules instinctively, code or no code; and an 
even half of which, perhaps, respects the letter 
also. code or no code, from an instinctive sense 
of courtesy and equity. 

But the formal action, if any, should go far 
enough to make it impossible for any engineer to 
plead ignorance of the practice of the profession 
as an excuse for such bad conduct; far enough, 
for example, to warrant the professors of our en 
gineering schools in teaching the rising generation 
of engineers: “Such are the recognized rules of the 
profession; it will be perilous to violate them;” 
far enough to warrant and compel the national en- 
gineering societies to punish violations of them by 
expulsion. The cases of such flagrant offense as to 
warrant so severe a penalty as expulsion are evens 
now very rare. But we believe and know that 
the cases of mere professional bad manners, or 
neglect of the forms of courtesy, are very com 
mon; so common as to affect most injuriously the 
morale of the profession and its standing as a body 
before the public; just as any other kind of boorish 
bad manners which might prevail among any body 
of men would tend to lower the respect in which 
the public held them, though they might be morally 
beyond reproach. 

Violation of either of the rules which we have 
suggested, as aboye quoted, is at the best and In 
every case precisely that, boorish bad manners, 
even when it is nothing else and worse. As we 
said in our former article: “If engineers do not re- 
spect each other, who shall respect them?” Cer- 
tainly not those who buy them for a price to hu- 
miliate their fellow engineer discourteously, 
whether the humiliation be deserved or undeserved. 
They will rather the more despise them. 


This season's traffic through the Sault Ste. Marie 
Canal exceeds by 20% the tonnage of any previous 
year. In October alone, 1,135 steamers, 395 sailing ves- 
sels and 71 rafts passed through the Sault. The aggre- 
gate tonnage was 1,432,533, or 28,000 tons more than 
in October, 1891. The total for this year will reach 
nearly 11,000,000 tons, as compared with 9,060,000 tons 
for the best previous season. Shipbuilding is keeping 
pace with this lake traffic, and ships to the value of 
$7,000,000, with a carrying capacity of 68,000 tons, are 
now under contract in lake shipyards, says the Cleve- 
land correspondent of the New York “Tribune.” Two 
steel ships to cost $500,000 each are now building at 
Cleveland, O. They will be 380 ft. long, 44 ft. beam, 
and have a speed of 20 miles per hour, and will run 
between Buffalo and Duluth in 50 hours. The late loss 
of the “Western Reserve’ and the “Gilcher”’ has at- 
tracted attention to the weak upper hulls of some of 
these lake steamers and there is a movement toward 
improvement in this direction. These lake steamers 
have unusually heavy bottoms so as to stand the strain 
of traffic and rapid loading and unloading. It is not 
an unusual thing at the Bscanaba docks to unload an 
ore pocket of 125 tons into one hatch in 5 minutes. 
During the present summer the “Manhattan"’ loaded 
2,010 tons of ore in 45 minutes; the “Kaliyuga,” 2,120 
tons in 60 minutes; and the “Maritana” took on 4,218 
tons of ore in barely 3% hours, and the “Maryland” 
has been known to load 3,027 tons in 3 hours. As the 
loading is done through 7 or 8 hatches at a time this 
rapid work is not so dangerous as the slower loading 
by single hatches. These ships are also severely 
strained at times by careless unloading. The newer 
boats planned are to have their upper decks, hereto- 
fore weakened by the numerous hatches, made aq 
stanch as the bottom has long been. The sides, too, 
are to be made much stronger, giving the ship greater 
value as a beam when in rough water. 
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LETTERS TO THE EDITOR. 


PROTECTION OF IRRIGATION EMBANKMENTS. 


Sir: In your issue of Nov. 10, under the heading 
“Irrigation Canals in India,”’ mentiom is made of em- 
bankments “protected with stone on the principle ad- 
vocated by Mr. J. R. Bell.’’ Will you kindly let me 
know where a description of Mr. Bell's method may 
be found, or, better still, give a short description in 
your columns. J. L. Allison. 

Coteau Landing, Que., Noy. 19, 1892. 


(We are not familiar with the details of Mr. 
Bell's system, alluded to in the report, and shall 
be glad if any of our readers can furnish par- 
ticulars.—Ed.) 


COST OF LAYING PIPE SEWERS AT DALLAS, TEX. 

Sir: In Engineering News of Nov. 17 you have a table 
on page 466 which I sent you recently. I find the depths 
for excavation and backfilling are incorrectly printed, 
us follows: 


As printed. Should be. 

GS TE. GOOD. vorsccccocvccvcsevercesice -6 ft. deep. 
CI ee i veccadkteessacoeenen 6 to 8 * 
OF BP. > serie sate wees ivnaske em 
a ee 2s eee yaaa ae on Oden RE Oe ae 
Re eS a ep Sb oeWe ee wp eeeud 12 “15 “ 
ee we > waeaakasadeneneted dha ese oc 
2: Sa. > coun peeeedchebeuseneene 18 “21 ” 
Sa NP es aie ene ee tienen ma 25° * 


Under the above, the specifications in use here have 
been interpreted to pay the same amount for a depth 
of 6.1 ft. as for 7.9 ft., or the same for 8.1 ft. as for 
9.9 ft., ete., making the points of division as shown 
above. Frank EB. Snyder. 

Dallas, Tex., Noy. 21, 1892, 


CONCERNING RIVET VALUES. 


Sir: Will yon kindly inform me through your valu- 
able paper if some experiments, on a large scale, were 
ever made on riveted connections in metallic bridges 
and buildings. In calculating the number of rivets for 
a connection, we have so far given to each one the 
same share of work, knowing quite well that this 
theory is not true. Experiments on soft materials have 
shown me that the first and last rows of rivets in 
any connection take the greatest amount of work, and 
that beth rows work equally. The second row is 
brought into action by the elasticity of the material; 
so is the third one; but the work done by the second 
and third rows is smaller than the work done by the 
first one. 

In referring to the sketch herewith, I mean that 
rows 1 and 2 work equally; so is 3 and 4, 5 and 6; 
the forces being indicated by arrows—tension or com- 
pression. I believe that in riveted connections, the 
amount of work taken by any row of rivets decreases 
gradually from each end toward the center. Conse- 
quently, if there is a row of rivets in the center of 
a connection, as row 7 in above sketch, that row is 
idle, 

It is the most favorable way of looking into the 
riveted connection, and I would not be surprised at all 
to find, some day, that the first and last rows do some 
work, and that the amount done by the others is 
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practically nothing. This might seem odd, but it would 
only confirm what a number of French authors have 
ndvanced, viz., in carefully riveted connection, we must 
to a great extent rely on friction. 

My aim in writing to you is to know if any experi 
ments were ever made in view of getting the share of 
work for each row of rivets in a given connect’on. 
Should some of your readers express an opinion on 
the subject, I would be very glad to enlighten myself 
by paying attention to it. Yours sincerely, 


Avila Gravelle, C, EB. 
Pencoyd, Pa., Oct. 31, 1892. 


(We do not know of any experiments in the 
exact line of our correspondent’s query: and we 
consequently publish his letter for enlightenment 
from without.—Ed. Eng. News.) 


NOTES AND QUERIES. 


Questions in surveying have been received from “A 


Subscriber,”” Mampton, Ia., and from ‘“X," Superior, 
Wis. 


Notes on magnetic variation will be found in Hodg- 
man’s “Manual of Land Surveying,”’ p. 26, or Johnson’s 
“Theory and Practice of Surveying,” p. 21. The proper 
way to lay out the fractional quarter sections in a 


township is described on p, 194 and p. 184, respectively, 
of the same works. 
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“X"' will see by reading p. 280 et seq. of Hodg- 
man’s manual, and p. 174 et seq. of Johnson's sur- 
veying, that the monuments set and marks made in the 
original survey of a section line will govern, no matter 
how crooked the line joining these proved points may 
be. 

E. H., St. Louis, Mo., asks: In what manner and in 
what combination is tribasic sodium phosphate (Na, 
P), + 12H,0) used for removing and preventing boil:r 
incrustations? What is the market price and where 
can it be bought in large lots—say 10 bbls., at a time? 

H., of Tacoma, Wash., asks information concerning 
the details of any nozzle approaching 12 ins. in diam- 
eter, or if nozzles of this size have ever been used. 
The Monitor 5%-in. nozzle used on the later New 
York fireboats is the largest we have any knowledge 
of, but we would be pleased to hear from anyone hay- 
ing further information. 


THE ENGINEERING SCHOOLS OF THE 
UNITED STATES. 
XXXIV. 


Distribution of Time to the Several Studies. 

The accompanying Tables XX XIII. and XXXIV, 
relate to the most important feature of the present 
inquiry, so far as the quality of the instruction 
given is concerned, unless the several require- 
ments for admission (which have been already 
given) may be an exception. Given common re- 
quirements of admission, it is a matter of judg- 
ment on which men may differ how the time of the 
course may be best distributed, and as the ideally 
“best” distribution would differ more or less for 
each student, there can be no absolute test. 

Between the nominal and real requirements for 
admission, however, there may be a vast difference, 
and therefore the best criterion as to the actual 
standard for admission is given by the amount of 
time devoted after admission to the more elemen- 
tary studies, as for instance to elementary mathe- 
matics. Even this is far from a perfect standard, 
for every professor knows it to be an open ques- 
tion whether a more perfect working mastery of 
the elementary studies would not be a greater real 
gain to the student than to be hurried superficially 
over a wider range of studies. If, therefore, we 
find a school of known high standing and merit 
devoting a good deal of time to elementary studies 
we may reasonably conclude that it does it from 
this motive, which in our judgment would be a 
sound one for most of our colleges to act on. 
On the other hand, there is no doubt that some of 
the weaker colleges rush ill-prepared students over 
a superficially broad curriculum for appearance 
sake, with the necessary result that the knowledge 
thus given has very little depth or solid volume, 
and hence is almost worse than none. Still, 
in a general way, the distribution of time 
does enable one to form a pretty correct idea of 
what the several schools really are, if accurately 
known. We wish we could say that it can in 
every case be known from the face of these 
tables, but unfortunately we cannot. For reasons 
which we have heretofore explained (chiefly the 
great difference of student’s time represented by a 
class room hour and by a laboratory or field-work 
hour) the face of our returns differ greatly from 
the several colleges. They are given as a matter 
of record in Table XXXIIL, precisely as returned. 

The extreme error which has resulted from this 
inclusion of different classes of “hours” as if each 
meant the same amount of time and work is illus- 
trated by Nos. 14, 15 and 18 in Tables X XXIII 
and XXXIV., where we were able to give a double 
return, the first line being for “hours” just as they 
are on the college schedule, each class hour mean- 
ing two to three hours of student work, while the 
laboratory, field or shop hours mean only their 
face value of student work; the second line giving 
the hours of all kinds on the equated basis of the 
class-room hour, i. e. each representing from 2% 
to 3 hours of actual student work. 

The difference is not so considerable as might be 
expected, but it is considerable. That there should 
be such a discrepancy is largely our own fault. 
We frankly admit it. We did not duly appreciate 
the confusion which might result from this course, 
or we should have given more specific instructions 
about the mode of making this return. Neither 
did the professors on whom we relied for advice as 
to this matter, evidently, or they would have ad- 
vised differently, 
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Be this as it may, the more general table de- 
duced from Table XXXIII. (Table XXXIV.) 
ought to give a pretty accurate idea of the com- 
parative absolute and relative time devoted to the 
five general classes of studies detailed at the head 
of the main table. It gives the total number of 
complete weeks devoted to each class of studies in 
the several colleges and was deduced from the 
larger table as follows: 

Knowing the number of weeks in each under- 
graduate college course, and the total num- 
ber of “hours” reported, dividing one by 
the other gives the mean number of hours 
per week covered by the report of each 
college; and dividing the number of hours 
per week by the number of hours reported for 
each class of studies, gives the number of weeks 
devoted to that study, subject to the cause of frac- 
tional error noted, which tends to make the time 
devoted to mathematics and other purely class- 
room studies appear less proportionately than it 
really is, and the time devoted to chemistry, sur- 
veying, etc. appear more important than it really is. 
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The studies included within each clas: are given in de- 
tail in the headings to Table XXXIII. The classes 
themselves (also there given) are as follows: 

4. Elementary mathematics. 

B. Advanced mathematics. 

C. Collateral adjuncts. 

D. Minor technicals. 

E. Advanced technicals. 

All the courses here given are for civil engineering, 
except Nos. 26 and 30, which are mechanical, and Nos. 43, 
49 and 5% which are mining, all as explained below Table 
XXXIII. 

THIS TABLE WILL BE SHOWN GRAPHICALLY IN 
A DIAGRAM after two weeks’ interval to admit of cor- 
rection. ‘ 

COLLEGES LISTED above are invited to send in at 
once CORRECTIONS of the distribution of time in weeks, 
as above, if not materially correct, that their college may 
not be misrepresented. 

COLLEGES NOT LISTED are invited to send in the 
distribution of their curriculum to the several studies in 
weeks Of entire course, that they also may be repre- 
sented in the diagram and table. 

We deem the indications of Table XXXIV. so 
important and interesting that we propose to show 
them graphically, and in order to give every col- 
lege opportunity to be represented with perfect 
fairness in this diagram, we invite every college 
to check the figures given for it in Table XXXIV. 
(which can be done very quickly) and send in to 
us the correct figures for the actual distribution 
of student time, if those given for it are not cor- 
rect. If such corrections reach us on or before 
Dec. 12, they will be used in constructing the dia- 
gram for that college instead of the figures we give. 

Similarly we invite every engineering school 
which may not be repres¢ated in Table XXXIV. 
to send us. the correct figures’ for it- corresponding 
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to those given in the table. All such additions 
received on or before Dec. 12 will be included in 
the diagram and table. ' 

Pending the receipt of these corrections and ad- 
ditions, and the preparation of the diagram re- 
ferred to, we refrain from all comment on the 
tabular information here given. ; 

We earnestly request every college to take pains 
to see that it is represented, and properly repre- 
sented in this diagram, while there is yet time 
to do so. 

MEMBERSHIP OF AM. SOC. C. E. FROM 

RENSSELAER AND THE MASS. INST. TECH. 

Sir: In a letter to Engineering News, dated Nov. 
5, and published in your issue of Nov. 17, 1892, I 
deduced the following table by a comparison of the 


TABLE XXXIII—HOURS UF ENTIRE COURSE IN CIVIL ENGINEERING DEVOTED TO THE GENERAL STUDIES 














Associate Members who are C. E. graduates of these 
institutions be included, the table becomes: 


Per cent. 

Number No. of C. E. —_corpor- 
admitted graduates ate mem- 

Name as corpor- 1860-84, bers Am. 
of school. ate members. inclusive. Soc. C. E. 
De Baséacesesets 153 460 32.3 
WE Disencesccissd & 109 26.6 


In the tables in your article on the Engineering 
Schools of the United States, published in your issue 
of Nov. 17, you divide 42 by 109 to get your 38.6% for 
the M. I. T. There are 34 graduates of that school 
who are M. Am. Soc. C. E. and A. M. Am. Soe. C. E., 
that is, corporate members. The records of the society 
show this number to date. These graduates come from 
four different courses, the civil engineering, the min- 
ing engineering, the mechanical engineering and the 
course called general studies. If your number, 42, in 








taught, whereas in a school giving a broader and more 
general engineering education, the students after grad- 
uating choose any of the engineering branches, or 
perhaps, none of them. As a matter of fact, a casual 
inspection of our catalogue will show that many of 
our graduates become mechanical or electrical engi- 
neers, and a large percentage of them pursue vocatoins 
which render them ineligible for corporate member- 
ship in the Am. Soc. C. E. A general consideration of 
the occupations of our graduates leads me to the con- 
clusion that about 60% of them only become eligible 
for corporate membership. 

Nor can I agree with you that the R. P. T. has an 
advantage, as far as membership in the soctety is cou- 
cerned, from the fact that it is situated in the state of 
New York. Troy is about as far from New York as 
Boston, and, as a matter of fact, the last list of mem- 
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75 «70 200 465 80.... 200 100 50 530150 17% 15 20 & 40 4909 50 350 @ 460.... 200 .... 195 695 2,640 
No sufficient report. 
3% «68 ©6551 326 102 ....170 72 100 W 494 312 219... 20 45 15 602 836 292 1,128 98 636 387 1,121 3,671 
5 3 3 330 &.... lw ee 315 200 140 36 72 112 - 50 40 .... 100 0 375 635 1,010 2,355 
No sufficient report. 
4 8 16 464 &.... 158.... 119 453 301 48 8... 594 48 83 246 877 100 436 .... 1,019 1.555 3,433 
6 180 80 400 240.... Sy .... 440.... 760 T001,140.... ... 160 40 2,040 80 0 120 800 .... 320 80 660 1,060 5,060 
30 100 175 335 125. lv0 .... 300 125 650 360 194 . n'y “ale 72 626 64 472 536 275 450 451 876 2,052 4,199 
58 75 325 553 143 424165 710 65 697 18 224. 125 8 70 689 69 353 144 566 58 140 140 1,015 1,353 3,868 
Wak SObh ceca sees cece SOU EM -o065 dbs ese tees neue on ae $0 .... 800.... 800 M0 90 .... 1,800 2030 3,250 
32 72 576 824 144.... 216 72 216 936 288 972 72 1088 3 72 1,548 144 387 972 1,523 108 288 324 434 1.204 6,035 
* 60 = 420 100 .... 200... WOE TEE Bans Sees cee coeeidege. aces) ccve ae 420 420 250 .... 1,080 420 1,750 3,980 
0 repo’ 
92 5 222 516 185 37148 37 148.... 555 296 518. OE otc cie 74 999 259 518 518 1,295 .... 444 803 1.247 4,612 
49 82 82 20 82.... 82.... 147 1467 458 82 Ww 4 =«8t. 410 224 199 146 560 .... 430 866 1.296 3,019 
8 4 2% 252 86 WO 72 48 344 288 144 & W@W. 60 636 «4108 450 «72 «+630 260 300 72 «1,158 1,798 3,652 
No report. 
No report. 
41 48 99 281 86.... 45 100 120 63 414 20 336 89 123.... 48 48 844 7 414 33 S82 «645 ~«(135~«t«w. 745 8925 3,296 
5 55 220 400 190.... 125 .... 169 77 551 180 379... Oe bcue 669 165 360 360 885 .... 140 72 5 817 3,322 
No report, 
e. No report, 
41. Tex. Agr. C.180 144 50 100 50 524........ 9% 24 100 24 244 200 292 530 BO.... 36 628 300 410 710.... 720 540 134 1,394 3,500 
42.Univ. Neb.. 30 70 90 284 504 170 48130 .... 356 178 882 315 232.. Mace scsi aees:. seek Soe Oe. Ge ices - Be cee 35 985 3,333 
43.Colo. 8. M..120 80 120 80 80 480 120.... 80 Se Ge kas scan Sas Wm MO Sera us & 320 720 1,040 .... 640 500 1,140 3,920 
44.W. Un. Pa.. No report. 
45.State C. Pa. No report. 
so. De ae et Se SO. Re Fe ee | eee beds sé 260 100 199 270 186 746 2,103 
47.Rose P.I....148 125 50 88 168 569 239 16492 167 484 171,406 114 41........ 31 36 222 296 114 204 614 36 648 480 829 2,053 4,854 
48.Univ. fex.. 40 40 40 72 48 240 290.... 6 4 100 72 472 105 350... 108 ... 108 G7l_ ... «$28 200 224.... CO .... 104 706 2,311 
49.Mich. M.S. 70.... 9 SB.... 28 100.... 70 4 8 178 478... .... .... 40 2B 112 818 .... 443 8721,315 84 458 20 951 1,773 4,610 
5).Mich. Ag. C.120 120 60 % 120 510 120.... 240 2 150 120 650 20 180........ 20 40 4200 COCs 28s “120 «OO... 1800 «6600s 2,410 
51. Univ. Ga.... No sufficient reaport. 4 : 
52.Mont. 8S. M.... .... .... 140 120 80 140.... 100 45 200 50 535 200 .... 62 200 150 200 60 400 1,272 40 .... 82 Z.... GD 533 1,198 4,292 








(Nos. 26 and 30 in this list are colleges which have mechanical courses only, and accordingly the figures given are for that course. Similarly, Nos. 43, 49 and 52 have mining 
courses only, which is that given. This same note applies also to Table XXXIV. 


catalogues of the Massachusetts Institute of Tech- 
tmclogy and the Rensselaer Polytechnic Institute with 
the last published list of members (1891) of the Ameri- 
can Society of Civil Engineers: 


No. of C. B. 
Number graduates Per 
Name admitted as 1860-84, cent. now M. 
of school. M. Am. Soc. C. E. inclusive. Am. Soc. ©. KB. 
Bs Bo ivkbeseuaeeec 460 28.0 
M. cesses 110 20.0 





Sirece then I have determined from the records of 
the American Society the number of graduates of each 
of these schools who have become members of the 
society to date (Nov. 25). The table brought to date 
becomes: 


No. of C. E. 
Number graduates Per 
Name admitted as 1860-84, cent. now M. 
of school. M. Am. Soc. C. E. inclusive. Am. Soc. C. EB. 
Ty Wy Discbsvacescne San 460 31.1 
ML. Divssccusccee @ 109 23.9 
I have changed the 110 in the third column of the 


first table to 109, which is the correct number. If the 








——— 


your table on page 471, is correct, you must have 
included 8 non-graduates, that is, you have taken the 
corporate members who have graduated in four dif- 
ferent courses, added 23.5% of non-graduates, and 
divided by the number of C. B. graduates only, to get 
your percentage. The figures relating to the R. P. L, 
given in this letter, are for C. EB. graduates only, and 
non-graduates are not considered. There is no accurate 
method of getting at the non-graduate members, and I 
cannot see why they should be considered in a com- 
parison of this character. If you divided the 34 by 
259, the number of graduates in the four courses re- 
ferred to above, you would get 13.2%. 

It is true that the older institutions have an ad- 
vantage referred to by you in your comparison, but 
such advantage, as far as this institution, which gives 


bers of the society (1891), shows that 59% of the C. B. 
graduates of the M. I. T., and only 51% of the C. E. 
graduates of the R. P. I., who are now M. Am. Soc. 
©. E. live in the states of New York and Massachusetts. 
I have not the data at hand to give me the per- 
centages to date. The records of the society to date 
show that the number of graduates of the R. P. L 
who have become connected with it, is as follows: 


DE RI I Re Dione ot cc dues duteecectivcccesinees 146 
A. Mi Amt. Bee. CO. Bac cccccccccscsvescsccssccosse 10 
Assoc. Am. Soc. C. Bu... .ccccccccccsccccscseceses 6 
Tum. Ams, Boe. OC. Mics cccdcccvovevcccoceccvccccces 28 

Total MEMDSP. oo oc co ccedcdccccseccccccesoceces +» 190 


I conclude this letter, as I did my former one, by 
saying that no invidious comparison with a school of 
which I have a high opinion is intended. Nor is this 


meant to be a criticism of the articles on engineering 
education, in which I have been so much interested, 
and which are plainly valuable contributions to engi- 
neering education; but, while admitting that such a 
comparison is attended with difficulty from almost any 
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point of view, and in any case can only be a general 
one, it is contended that the considerations set forth 
above shovld modify the conclusions drawn in your 
iesue of Nov. 17. Palmer C. Ricketts. 

Troy, N. Y¥., Novy. 25, 1892. 

(One important reason for the apparent discrep- 
ancy between us and our correspondent is his inciu- 
sion of dead men in his totals. He thinks that 
these are “properly included.” We think it plainly 

unfair to include them under all the circumstances, 
which we will not again rehearse. As we are 
necessarily the less interested party, we feel that 
our judgment on this point is more likely to be 
impartial. 

On the other hand, we so far agree with our 
correspondent as to the effect of the unavoidable 
advantage which the college having several courses 
in engineering enjoy over those having a civil engi- 
neering course only, as to consider that the four 
colleges which conspicuously fead all the rest 
should be regarded as standing on a substantial 
footing of equality in the particular point we are 
diseussiong, and that the apparent fractional 
differences between them should not be regarded. 
Our best judgment was, and is, however, that if 
the figures warrant any conclusion as to the stand- 
ing of the several colleges in this respect, they 
warrant the conclusion that the colleges stand 
above in the order shown, though by smaller 
shades of difference. 

There is no real conflict as to the statistical 
record when reduced to the same basis. Our 
record covered 1,073 members and associate mem- 
bers (only about 25 of the latter) out of 1,133 
borne in the last list of members. Of these 130 
were living graduates of Troy, including as “‘grad- 
uates’ those who more than half-completed their 
course in every case. We adopted this rule before 
beginning the tabulation as the fairest basis, for 
our purpose at least. We still consider it such. 
Our correspondent in his last letter claimed 118 
living graduates in the same list of members. The 
difference of 12 are either graduate associate mem- 
bers or these non-graduate members. 

On the other hand we find 42 graduates (includ- 
ing the aforesaid partial graduates) of the Mass. 
Inst. Tech. among the same 1,073 members. Our 
correspondent says there are only 34 of these 
who are formal graduates. It may be so. If our 
correspondent desires to find out we offer him the 
free use of our pile of individual returns. That 
there were 42 men who by our standard were en- 
titled to be credited to the M. IL. T., however, is 
rbsolutely certain. Our system of tabulation was 
too carefully checked and counter-checked to ad- 
mit of any error in that respect. 

This is not the first time in this inquiry when 
we have had occasion to sigh for the temporary 
use of a little omniscience, that we might do abso- 
lute justice between college and college, without 
having to ensure it by saying nothing about either. 
As we could not have it, we have done the best 
we could, thankful that we were at least given 
credit for seeking to do justice.—Ed.) 


SEWAGE PURIFICATION IN 
East Orange, N. J. 
(Continued from p. 424.) 

The East Orange chemical precipitation and in- 
termittent downward filtration plant for the puri- 
fication of sewage was fully described in Engineer- 
ing News of Jan. 5 and 19, 1889, and Feb. 15, 
Is 

A brief description of the methods employed 
will be repeated before giving later information 
regarding the works. 

Kast Orange is a suburb of New York with a 
population by the census of 1890 of 13,282, the 
township having grown to this size from a popu- 
lation of 8,349 in 1880. The present population is 
probably not far from 14,500. 

The sewerage system was completed ready for 
house connections in the spring of 1888. 

The sewage receives, and has thoroughly mixed 
with it at the disposal works, lime and sulphate of 
alumina. It then passes to settling tanks where 
much ef the solid matter is retained and from 
which, after passing upward through a small 
umount of coke, the more or less clarified liquid 
flows to the filtration area. This area includes 
14.7 acres, all underdrained, some of it being in 
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beds 100 ft. long by 5O ft. to 100 ft. wide and the 
remainder having shallow furrows running in one 
direction 4 ft. apart, from which the sewage soaks 
into the land on each side. The filtration area 
being restricted in size, by local conditions, and 
the soil being of a retentive character it has been 
supplemented by small artificial beds of coke and 
gravel. 

The sludge is drawn from the tanks, when the 
latter are cleaned, to a sludge well from which it 
is conveyed with the aid of air under pressure to 
Johnson filter presses and made into cakes. 

On Nov. 24 the writer visited East Orange and 
obtained the following additional information from 
Mr. John J. O'Neill, Township Engineer, who has 
charge of the sewerage and sewage disposal sys- 
tems: 

There are now about 33 miles of sewers and 
1,685 connections. There have been put in place 
more than 60 flush tanks, but, owing to a scarcity 
of water last summer, many (probably nearly all) 
were cut off, since which the sewers have been 
flushed by plugging up for 24 hours or so. For- 
merly the water company charged the township 
$20 for making a connection with a flush tank 
and $25 a year for water, but under a recent con- 
tract water for flushing is furnished without 
charge. 

The daily flow of sewage is about 1,200,000 
gallons, which is less than .it was two years 
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the filtration field which are used for downward 
filtration. 

The sewage is put upon one tract of land for 
from 6 to 8 hours after which this tract has 36 
hours rest. 

Mr. O'Neill writes under date of Nov. 26 that 
the cost of operating the disposal works for the 
nine months from Jan. 1, to Oct. 1, 1892, was 
$3,935 for labor and $2,146 for chemicals, coal, oil, 
canvas (for the filter press), sundries, repairs, etc. 
This makes a total of $6,080, which is at the rate 
of about $676 per month, or about $8,100 per 
year. 

Appending the above cost of operating the dis- 
posal works for the first nine months of 1892 to 
the figures given in the report of the Town Im- 
provement Society, we have the following operat- 
ing expenses for the periods named, with tne 
monthly gverages for the same periods: 


Average 

per 
For period. month. 

July 9, 1888, to Feb. 28, 1889........ $3,936 5 
Mar. 1, 1889, to Feb. 28, 1890........ 8,950 746 
Mar. 1, 1890, to Jan. 2, 1891........ 8,815 881 
Jan. 1, 1892, to Oct. 1, 1892........ 6,080 676 


On a basis of 14,500 population, the average 
cost per year per inhabitant for operating the dis- 
posal works during the first nine months of 1892 
was about 56 cts. What degree of purification 
has been attained this year cannot be stated, but 
it is certain that no serious complaints have been 





FIG 44. JOHNSON SLUDGE FILTER PRESS, SEWAGE DISPOSAL WORKS, EAST ORANGE, N. J. 


ago. The decrease is said to be due to the fact 
that the leakage of ground water into the sewers 
is decreasing. This leakage has in the past been 
estimated as equal to the total amount of sewage 
proper. 

The chemicals used as precipitants have always 
been lime and sulphate of alumina. The amount of 
chemicals per gallon of sewage now used could not 
be ascertained, but in 1890 it was given as 3 
grains of lime and 2 of sulphate of alumina per 
gallon. Mr. O'Neill states that about 5% more 
per gallon of the chemicals is used than at the 
time of the report of the Town Improvement So- 
ciety, Feb. 2, 1891, which stated that one barrel 
of lime and 300 Ibs. of alumina, at an expense of 
about $6 per day, were used, the average amount 
of sewage treated at the time having been esti- 
mated at 1,330,000 gallons. 

The lime is bought of a local dealer at 95 cts. 
per barrel, delivered at the works. The sulphate of 
alumina costs about 14 cts. per Ib., at the works, 
and is bought by the carload of Harrison Bros. & 
Co., New York. A porous alum has occasionally 
been used which costs 2% cts. per lb., but is said to 
be more efficient than the sulphate of alumnia. 

The chemical character of the sewage is quite 
constant, «xcept as affected by ground water. 

All of the sewage passes upward through a body 
of coke some 2 ft. in diameter and 4 or 5 ft. deep 
before passing onto the filtration area. This coke 
is renewed twice a week and is independent of 
beds of coke and gravel located in the midst of 


made and the works, including the filtration aren 
and the brook which receives the effluent, appeared 
to be in excellent condition on Nov. 24. Twice 
within a short time the writer has passed through 
the street upon which the filtration area abuts 
and close by which the chemical works are sit- 
uated, without detecting anything to betray their 
character. The decreased cost of operating the 
works this year is said to be due to- obtaining 
greater efficiency from the labor and not to using 
less chemicals. 

The writer found the effluent as it was discharg- 
ing into the brook to be somewhat cloudy but odor- 
less. To the eye it appeared about like the effluent 
from the chemical precipitation plants described 
in this series of articles, but not as good as the 
effluent from the intermittent filtration plants 
visited. ‘ 

The foreman at the works, Mr. Richard Linc- 
han, states that he was formerly engaged upop 
the sewage purification plants at Chiswick and 
Ealing, England. 

The force at the works now includes a foreman, 
engineer and five laborers, one man being employed 
at night. The tanks are cleaned three times a 
week after which their sides are whitewashed or 
treated with some other disinfectant. The scum 
boards between the first and second compartments 
of the tanks, the attendant stated, did not float 
readily, as intended, and are now kept stationary 
at about 2 ft. from the bottom. © 

The. Johnson filter press is shown by the ac 
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companying view, Fig. 44. The sludge cakes from 
the press have an average thickness .of fully 1 in. 
and a diameter of about 25 ins. There are about 
35 cakes to each pressful and the attendant stated 
that the press is filled six or seven times a day. 
The sludge cakes are generally drawn to the town- 
ship poor farm and there buried or disposed of 
otherwise. Farmers do not seem to wish the 
sludge, although it has been offered free for the 
earting away and some has been so taken. It is 
stated that some sludge has been sold at Wects. 
per load, but the amount is small. The sludge 
has been burned in a small furnace ventilated to 
the boilers, but objections were made on account of 
the odors, more probably fancied than real. 

Both the attendant and Mr. O’Neill stated that 
there has been no trouble at the works from frost 
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DETAILS OF TOOL BOX IN WING. 


but the report of the Town Improvement Society, 
mentioned above, states: 


A visit 4 the recent cold spell convinced the com- 
mittee that the frozen d prohibited any filtra- 
tion through it, while the coke beds can be worked 
under all conditions of weather. 


The above statement, unsupported as it is by de- 
tails, cannot be considered as proof of inefficiency 
of the filtration area during cold weather, but the 
experiments of the Lawrence Experiment Station 
of the Massachusetts State Board of Health prove 
that cold weather, coupled with sufficient snow 
upon the filter beds to chill the applied sewage, 
almost or wholly stops nitrification and greatly re- 
duces the amount of purification. 

Sand and soil works its way into the under- 
drains and is removed at the junction of lateral 
ee eten! length of sewer 







SOME NEW IDEAS IN LOCOMOTIVE TEN- 
DERS. 

A locomotive tender which does not keep the 
fireman busy shoveling coal from the rear end up 
to the foot board is shown in the accompanying 
drawings. The tender wes designed by Mr. J. B. 
Barnes, Supt. of Motive Power and Machinery, 
Wabash R. R., and has given such satisfaction in 
service that it has been adopted as standard on 
that road, and all new tenders or old ones built 
over will be made to conform to it. As seen by 
the drawings, the principal feature is the carrying 
of all the coal on inclined planes, so that it slides 
down to the front within easy reach of the fire- 
man as fast as he shovels it away. In place of 
the wooden tool boxes usually placed on the rear 
of the tank, this tender has metal tool and supply 
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STANDARD TANK WITH HOPPER COAL SPACE, WABASH R. R.; J. B. Barnes, Supt. of Motive Power. 
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boxes with sliding doors, built in the wings. It 
is not necessary, therefore, to make a trip to the 
rear of the tender whenever an extra tool or a 
handful of waste is needed. 

A very good feature of the design is the substan- 
tial iron ladder on the rear end, furnishing the 
easiest means of access to the manhole. A flat 
strip of iron riveted to the rear incline of the coa) 
space is marked in plain figures with the height 
corresponding to different quantities of fuel. Thus 
the engine crew can check quite closely the amount 
of fuel which is charged against them at coaling 
stations. Mr. Barnes informs us that six tons of 
coal can be carried on this tender without risk of 
loss by shaking off, and seven tons can be carried 
more easily than five could with the old-style 
tender. 


A criticism which might naturally be made upon 
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this design is that the dumping of coal from over- 
head chutes upon the incline at the back of the 
coal pit would be apt to spring the sheet and open 
the seams. It will be noted, however, that a sub- 
stantial brace is placed underneath this sheet, and 
we are informed that the tank has given no trouble 
and none whatever is apprehended from leakage 
at the seams. 





NOTES FROM RECENT WATER-WORKS 
REPORTS. 

A pressure reduction force of eight men was 
employed on the water-works of Rochester, N. Y., 
during the year 1891 to balance the daily inflow 
and outflow from the distributing reservoir. The 
pressure is regulated by closing or opening a 16 
and a 12-in. stop valve at one station and a 16-in, 
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at another. The stations are provided with pres- 
sure gages, telephones and a fire alarm gong, the 
valves always being completely opened at an alarm 
of fire. 

The following description of the service with 
accompanying comment is from- the last annual re- 
port of Mr. E. Kuichling, M. Am. Soc. C. E., 
Chief Engineer of the Rochester water-works: 


The limit for the pressure has in general been taken 
at that which prevails when no restriction is applied 
during the hours of greatest daily consuinption. At 
such times, therefore, the valves are fully opened, and 
us soon as the gages indicate a reduced consumption 
they are again partially ciosed. It will readily be per- 
ceived that numerous ¢hanges in the position of the 
valves are necessary every day in order to maintain a 
uniform pressure at the two stations, also that during 
certain hours, usually from about 7 to 11 a. m., there 
is virtually no reduction of pressure whatever. At 
night, on the other hand, the pressure is considerably 
reduced to compensate for the excess used during the 
day. Thia plan of maintaining a nearly untform press 
ure for seventeen consecutive hours, from about 5 a. im. 
to 19 p. m., with a lower pressure during the remaining 
seven hours of each day, was believed to be the most 
satisfactory one to the public, and comparatively few 
complaints about it have been made. In extremely 
warm and cold weather, however, as well as on Mon- 
days, the ordinary rates of consumption are greatly 
increased, so that the pressure with the valves fully 
opened is inadequate to raise the water to the second 
stories of many buildings in certain high districts; and 
1t will therefore seem necessary to modify the above 
plan by reducing still more the pressure durlig the 
day and raising it for an hour or two during the nigbt, 
in order that a fair supply of wacer may be delivered 
into small storage tanks in the upper stories of build- 
ings in said high districts. 
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The observations made during the night at the two 
stations, by using the throttled stop valves as water 
meters, demonstrate that there is comparatively little 
leakage in the system of distributing pipes; and it is 
also found that, In cool weather, the dally consump- 
tion Is not greater than the supply furnished by the 
conduit, so that at such times no material reduction 
of pressure is made, except when necessary to replen- 
ish the reservoirs from previous over-drafis, It is there- 
fore proven that when the water is not deliberately 
wasted by carelessness, leaky fixtures, or the criminal 
abuse of privilege, such as propping open the valves of 
water closets In the absurd expectation of thereby effi- 
elently flushing house sewers, a fair supply is available 
for every inhabitant. These periods are, however, of 
short duration, and with the advent of either hot or 
very cold weather, a waste of water is soon commenced 
and continued by inconsiderate people. Fortunately the 
number of the latter is not very large, otherwise the 
difficulties now experienced would become greatly ag- 
gravated, 


THE DISPOSAL OF REFUSE.* 
By Mr. G. Watson (Leeds). 
(Concluded from page 319.) 
Method IV.—Combustion, 

It is easy to burn ashbin refuse by means of arrange- 
ments the most simple to the most elaborate--from a 
heat fire in the open air to a destructor involving heavy 
capital outlay; but is is by no means easy to 
burn it without any smoke or noxious fumes being given 
of. However, burning is now carried on In many 
plaves, and in some very satisfactorily; and this is the 
process to be recommended, and which is dealt with at 
length in another part of the paper. 

Street sweepings contain sufficient horse droppings to 
ve salable as manure, in some cases, though their value 
is largely affected by the nature of the road material 
and the quantity of mineral dust contained. They ure 
often tipped with less disastrous results than are gen- 
erally found from tipping other kinds of refuse, and 
they may be readily burned. 

The subject of the disposal of excrement, or sewage 
proper, is much too great to be more than touched upon. 
Briefly, it may be said that the use of the public sew- 
ers to convey a mixture of domestic sewage and liquid 
trade refuse, diluted with a goodly quantity of town’s 
water, and, in many cases, with surface water from 
the streets, is the system now generally in favor with 
local authorities for getting rid of the most dangerous 
class of refuse. Its ultimate disposal is, in the great 
majority of cases, not fully provided for. It is gener- 
ally turned into the nearest water course, intercepting 
sewers being provided to carry it to a point below the 
town producing it. The evils resulting from the use 
of sewers as channels for putrescible matter are very 
serious. Sewer gas is one of the most important, the 
variation of level of the sewage, as the flow becomes 
greater or less, causing the surfaces about the normal 
level to be alternately wet and dry for considerab'e 
periods, so that a fresh deposit is constantly made 
which very soon putrefies. Slime also collects on the 
crown of the sewer. Leakage is another danger more 
sudden in its effects. In cases which have come under 
the knowledge of the author drains have been laid frow 
highly-rented houses, with the joints % in. or more 
apart. If the ground is at all porous it will become 
a sort of spongy cesspool clogged with foul matter for 
a considerable distance. 

Filtration through sand. and (by pressure) through 
fibrous material, and precipitation by chemical and 
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feared that the sludge is, like the stone of Sisyphus, con- 
tinnally rolling back, in spite of the gigantic labors of 
constructing intercepting sewers all the way to Barking 
and Crossness. The “sludge fleet’ rolis the stone a 
little higher, but It Is by no means at the top of the 
hill yet. 

Intermittent downward filtration and irrigation (excepr 
in frosty weather), and Webster's electrical process, fol- 
lowed by combustion of the solid matter, are final 
and complete methods of sewage disposal, while those 
systems which aim at producing manure may be con- 
sidered as complete when a market can be found for 
the product. 

Collection from house to house, either on the pill sys- 
tem or on the privy and ashpit system, is still largely 
practiced, and is in many respects strongly to be 
recommended, particularly in that it provides the most 
direct means of conveying the noxious material to 
destructors. 

The liquid waste products of manufactures are rarely 
dealt with by those who produce them, They are 


Jerusalem.** It may also be noticed that among the 
many interesting antiquities of ancient Rome {is an 
inscription on a pillar: ‘Take your refuse further, or 
you'll be fined.*** 

In view of the many fragments of an older civilization 
it Is curious to observe the frequent suggestion now 
made In the press, that all putrescible matter should be 
burned by honseholders on their domestic fires, Tie 
author supposes that idea to be put forward beeause 
domestic smoke, although largely responsible for fogs 
and dark skies, lacks something of pungency, and needs 
the addition of a spice of danger to make ft really en- 
jeyable. 

It appears that one of the earliest attempts to burn 


_ refuse in # destructor, in this country, was made by 


Messrs. Meade & Co., in 1870,* and from that tiinc t» 
the present inventions in great variety have been dv- 
veloped. It would be impossible at this time to deal 
with all of these. 

Pickard’s Gourmand had secondary fires fed with addi- 
tional fuel for cremating the fumes, 
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Cost of chimney 
alone, £2,500. 
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included in first cost. 
12,668 Value of steam not 
allowed for. 


2,400 400 
8,671 1,084 


180 3,438 573 


Average cost per cell £767 (exclusive of site but inclusive of boilers, etc ). 


TABLE 1X.-SHOWING PROGRESS OF THE DESTRUCTOR SYSTEM IN GREAT BRITAIN, 


Destructors adopted in year : 
1884, 1885. 1886. 1887. 


City ot Southamp* Preston 


Ealin London ton Newcastle- 
Birmingham wike Bury Hul r 


Bradford Notting- 


Richmond Burnley Bourne- 


on-Tyne 
(Surrey) Winchester Whitechapel mouth 


ham Leicester Buxton 


Salford. 


mechanical processes, are systems more or less ieee 
fectly adopted for dealing with liquid refuse, and they 
leave a large residue in the form of sludge, which is in 
some places simply deposited on the ground in heaps or 
sloughs. It is often sold as manure after more or less 
preparation; and notably, at Haling, sewage sludge is 
“‘peing burnt in the destructor very successfully. This is 
the proper method of disposal. 

The London County Council now barges its sludge to 
sea in what is known as the “sludge fleet,"’ and it is 
claimed that the amount of black mud stirred up by the 
passage of a vessel to or from the port of London is now 
less than formerly. It remains to be seen whether th: 
enormous dredging operations carried on in the docks* 
and the river will siveecateail be reduced, but it is to be 

° ease tind betere ‘the British Ascostation 
* Vide letter to the “Morning Post,"’ August 25, 1891. 
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generally allowed to flow into the public sewers, which 
are maintained, together with the outfall works, by 
rates pressing equally on the whole community; or, 
worse still, are turned into streams and rivers. 


Destructors. 


Since 1876 destructors have been gradually adopted in 
a large number of towns, and in spite of many defects 
which have appeared from time to time in the working 
of the system, it has now become generally recognized 
by sanitary engineers as the right one. 

There is good reason to suppose that fire was the 
agent chiefly employed by the ancients in the dispowl 
of their refuse. It is said that the Jews worshipping 
Moloch offered their children as sacrifices to the fire 
demons in the valley of Gehenna or Tophet, and the 
valley being afterward defiled by Josiah, was used for 
the burning of the refuse—instead of the children—of 


An idea put forward in a paper by Dr. Miller Bruce 
in 1891** was to have a sort of traveling destructor 
something like a traction engine to go its rqunds at 
night, and browse as it went along upon the refuse col- 
lected from door to door--veritably an awe-inspiring 
machine. 

Mr. J. Wilkinson, of Birmingham, erected furnaces at 
Montague St., into which the gases from drying ex- 
crement were forced and burnt. 

Mr. John Young, of Glasgow, has a special system of 
burning refuse which appears to be successful. 


** See Webster's Dictionary, un under “Gehenna;” also 
Boutell’s Bible “Gehenna,”’ 
tal, July a Be fod sam, Sh aalens 
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The Rechive destructor, with one grate over another, 
invented by Mr. Stafford, at one time achieved some 
popularity, but it has not been found satisfactory and 
no new ones, so far as the author is aware, are be- 
ing built. The Nelson destroyer wus patented In 1885 
by Messrs. Richmond and Birtwhistle. 

The “carbonizer” was invented by Mr. Fryer for the 
purpose of converting vegetable refuse into charcoal, 
but it has not proved a success; and at Derby alone, 
of the four towns that adopted it, is it still in use, and 
there only to a very limited extent. In the United 
States of America the Engle crematory ts In use,* and 
Mann's furnace is working at Montreal,** Canada. 

The refuse furnaces which appear to the author to be 
of most interest to sanitary authorities at the present 
time are the Fryer furnace, Warner's destructor, 
Healy’s furnace, Whiley'’s furnace, and the Horsfall 
furnace. Table VII. (page 320 ante) gives particulars 
of the working of destructors in fourteen places. Table 
IX. shows roughly the order which towns have 
adopted the system. 

The Fryer destructor,*** as illustrated In Fig. 1, is the 
ove which has been most largely used; and it undoubt- 
edly reflects great credit on its inventor. Broadly, it 
consists of a block of furnaces or cells, each inter- 
nally about 5 ft. wide by 9 ft. long, generally placed 
“back to back" in pairs, with a flat top on to which 
the refuse is tipped. The furnaces are covered by 
arches with thelr crowns about 8 ft. 6 Ins. above the 
grates, and they slope from back to front about 1 in 3. 

The back end of the furnace is in each case divided 
by a wall into two halves. At one side the slope is 
carried up more steeply to a feeding hole into which 
the refuse is shoveled from above; while the other half 
bends downward and forms an opening into the main 
flue for the escape of the products of combustion. Only 
one feed opening is provided for each pair of cells when 
they are placed back to back. A larger opening fitted 
with a cover is placed over the middle of some of the 
furnaces, through which infected bedding and diseased 
meat can be put into the furnace, It may be mentioned 
that the space is not big enough to be well adapted for 
this purpose, and bulky articles must be divided before 
they will go in. An inclined roadway is generally pro- 
vided at all destructors up which the rubbish can be 
carted to the top of the furnaces. 

The refuse is moved forward in the furnaces by push- 
ing from above and raking from below through the 
firedoor; the clinkers being drawn out when thoroughly 
burnt. Over 80% of the destructors now work- 
ing have attached to them a fume cremator; and most 
of these are on Mr. Jones’ patented system. Briefly, 
this appliance is an additional furnace in which coal, 
coke-breeze, and, in some cases, sifted cinders from the 
refuse are burned, and through which all the waste 
gases from the destructor have to pass on their way 
to the chimney. The temperature at which it is some- 
times claimed to burn is about 1,400° Fahr., but it is 
open to doubt whether in practice it often exceeds an 
average of 900° Fahr. But even this is a considerable 
advance on the temperature of the furnace without it. 

Temperatures taken with a Siemens pyrometer at 
Whitechapel ranged from 180° Fahr. to 1,000° Fahr.; 
the average of the eight cells being 490° Fahr. A dead 
fire, ready to be clinkered, gave off gases at 290° Fahr. 
to 300° Fahr.* At Ealing the temperature of the flues 
from the furnaces averaged just over 631° Fahr., while 
the temperature at the Bradford furnaces is said to 
have been 350° Fahr. before the application of Hors- 
fall's steam jet and Jones cremator. According to 
Professor Wanklyn a temperature of at least 1,250° 
Fahr. is necessary to destroy all septic poisons in the 
fumes; and, therefore, it is not much to be wondered at 
that the cremator has. been applied to so large a pro- 
portion of low-temperature furnaces. That these pre- 
cautions were not taken without a good deal of press- 
ure and complaint may be judged from the amount of 
prejudice that still lingers in many minds against de- 
structors. Mr. Jones’ fume cremator has been invalu- 
able in checking the nuisance that threatened to pro- 
hibit destructors altogether; but it has one drawback 
in the shape of the expense entailed in extra fuel and 
labor. At Bradford the expense is said to have been 
£1,056 for two cremators in 1890;while at Ealing it is put 
down at only £130 per annum for one. At Hornsey, on 
the other hand, one cremator was costing at the rate 
of £800 per annum, until its use was abandoned on ac- 
count of the expense. At Leicester it is fed with 
screened cinders, and only the cost of a man's time in 
feeding it is set down as expenditure. 

Warner’s destructor** is already in use at Newcastle- 
on-Tyne, Hornsey, and Bournemouth, very successfully. 
In general arrangement it is very similar to Fryer’s 


* Report to the Local Government Board on “The 
Peqrecties of Town Refuse,” by Thomas Codrington, 
** London “Standard,” August 14, 1891. 


* Paper by Dr. 8. 8. Kilvington before the American 
Public Healtn Association, see “American Machinist,” 


** “American Machinist,” December 28, 1890. 
*** Patent No. A. D. 187 
* “Report on ‘as ~- Refuse.” By 
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(just described); but it differs from it In having a special 
charging arrangement, consisting of a hopper with a 
movable bottom. A charge ts put into the hopper and a 
plate put over it to prevent the escape of sincke and 
fumes. A lever is then moved which releases the bot- 
tom door and allows the refuse to fall on to the drying 
hearth. Another Important improvement is the provi- 
sion of dampers to the flues of each furnace, which can 
be closed during the process of clinkering (during which 
the firedoors have to be wide open) and so keep up 
the heat of the furnace during the operation. Special 
dust-catching arrangements are also included in the 
design; and sometimes forced draft by a 
powerful fan is applied. 

Healey's destructor,* an example of which has been 
erected at Bradford, has for its principal feature an 
arrangement of flues whereby the gases from one fur- 
nace have to pass over the bright fire of another In a 
more forward state of combustion before escaping. The 
furnaces are worked in pairs, and the gases alternately 
made to pass from one to the other by means of damp- 
ers. The provision of a movable drying floor over the 
furnace ig also described, upon which the charge is 
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Fig 1. The Fryer Destructor. 





Fig. 2. 


Whiley’s Destructor. 
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Fig. 3, The Horsfall Refuse Furnace, 
allowed to rest until it is thoroughly dried. The floor 
is then allowed to fall and drop it on to the grate. 
Whiley’s destructor,** shown in Fig. 2, is the patent 
of the superintendent of the Manchester cleansing de- 
partment, and is designed primarily with a view to 
labor saving. A trough or hopper is provided at the 
back into which the carts tip direct. A spout or tube 
is arranged through which the refuse falls on to mov- 
able eccentri¢ grate bars, similar to Vicar’s patent 
grate bars. These bars automatically traverse the re- 
fuse forward in the furnace, and finally push it against 
a flap door which opens and allows it to fall out. A 
means of changing the speed of the bars from time to 
time is provided by friction gearing; in which the 


driven wheel running on the face of the driving disk 
can be moved nearer to or further from the center of 
the disk, which revolves at a constant Some 
trouble has been experienced from the refuse sticking 
in the hopper, but no doubt that will be overcome, A 
more serious drawback to the system is that the grate 
bars have so much motion that they would let fine 
refuse drop through unburnt; and are, therefore, only 
suitable for places where, as at Manchester, they sereeu 
all refuse, or at least select it. The author takes ex- 
ception to the method of pushing out the clinker, as it 
causes the door to be continually flapping so that ft fans 
cold air into the furnace. At the same time it Is only 
fair to say that with screened Manchester refuse a 
very fair temperature, said to be about 1,000° Fahr., 1s 
maintained, and the amount burnt is claimed to be 10 
tons per cell per day, 

The Horsfall refuse furnace*** is shown in Fig. 3 
This furnace differs strikingly from those previously de 
scribed in that it burns at a temperature of over 2,000° 
Fahr., and this immense heat when applied to ralsing 
steam renders sufficient power available to more than 
repay the cost of burning and collection both. 

The destructor is somewhat similar in dimensions and 
in the shape of the furnace proper to the Fryer furnace, 
each cell being just over 5 ft. wide. One of ita most im 
portant features is the jet of steam which forces air 
Into the closed ashpit by means of surface friction 
at a pressure equal to % In. of water. Also, there ts 
a special feature In the arrangement of flues and flue 
openings, which, Instead of being at the back, as in 
Fryer’s furnace (in which the gases from the drying 
refuse pass away straight into the main flue), are placed 
in the front of the reverberatory arch over the hottest 
part of the fire. Thus the gases given off by the dry 
ing refuse at the back have to pass over the hottest 
top of the reverberatory arch and then down through 
part of the fire (at a temperature of 2,000° Fahr.) and 
through small apertures In a red-hot reverberatory arch 
before they can escape. 


speed. 


The flues pass along over the 
top of the reverberatory arch and then down ‘through 
cavities In the side walls to the main flue underneath. 

Thus the furnace is practically surrounded with hot 
gases which have the maximum effect in drying the 
green refuse. A longitudinal trough or hopper is pro- 
vided at the back, into which the carts tip direct; but 
instead of a shoot being provided, as in Mr. Whiley's, 
to convey the refuse from the hopper to the furnace, 
the hopper is brought right down to the grate bars, and 
the opening at the back is made the full width and 
height of the furnace. The grate bars are Settle’s pat- 
ent,**** and are of the rocking type without either ex- 
cessive motion or wide spaces, those bars ou to which 
the refuse first falls being ‘“‘dummies,"’ that is, without 
air-spaces. The grate surface proper is 28 sq. ft. in 
each cell. The refuse is gradually moved forwards by 
a wave-like motion, and deposited in the form of clinker 
on the wide “‘dead-plate,’"’ where it remains until the 
attendant comes along to remove it. Thus the contin- 
ual admission of cold air to the furnace is avoided, and 
also less labor is required in raking the clinker off the 
dead-plate than in shoveling it up off the ground, while 
all handling of the refuse is obviated until after it 
has been reduced to clinker. With the use of these bars 
an output of 9 tons per cell per day has been certified. 

A separate mattress chamber in connection with the 
main flue is a great convenience, as large articles can 
be put into it whole and are speedily destroyed. 

No general rule can be lald down for the calorific 
value of refuse, as it varies so much in different lo- 
calities. From rough statistics, which do not include 
excrement, the author finds the refuse of two manu- 
facturing towns to be of about the following propor- 
tions: Market garbage, 6%; fish and butcher’s offal, 
4.6%; street sweepings, 40.4%; ashbin refuse, 
f{% of the whole. Until recently it has been gener- 
ally believed that 1 ton of ashbin refuse gives oi heat 
in combustion equivalent to 11-5 I. HP. for 24 hours.* 
That is equal to about 6 L HP. per cell of the destruct 
or from which the figures were obtained. 

Professor Forbes, however, early in the present year, 
dealt with the subject in one of his Cantor lectures, 
and also in a letter to the pres,** in which he stated 
that, burning at 2,000° Fahr., the ashbin refuse 
of any population was sufficient to give steam to fur- 
nish electric light at the rate of one lamp of 8 e. p. 
per head for two hours every night of the year. 

A calculation, based upon analyses of the products of 
combustion of Mr. Horsfail'’s experimental furnace at 
Leeds in 1888, and upon the specific heats and weights 
of the component gases, shows that with a boiler effi- 
clency of .8, 1,192 Ibs. of water at 32° Fahr. can be 
converted into steam at 70 Ibs. pressure per aq. In. by 
the combustion of 4% ton of ordinary ashbin refuse in 
one cell in one hour. Supposing an engine to consume 
20 Ibs. of steam per I. HP. per hour, we have theoreti- 
cally from one cell on this system 50.6 L HP. all the 
time it is working. 


* Patents No. 2,369 (1880); 7703 (1885); 1,005 (#92). 
oe Patent No. 8271, 4 be, io ee 
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The following are the data: 


One Cell Destructor Burning Six Tons of Ashbin Refuse 
per Twenty-four Hours. 


Average Composition of Gases: 


Oxyge' > 
Carbonic acid or carbonic oxide..........- seben 
PIN isd seeenevans: vesee erence Oley 


100.00 
Or orpenetamp 


Air. 
Carbonte acid. . 


100.00 


Quantity of air passing into a furnace with the steam 
blast 1.83 tons per hour. Temperature of the gases 
assumed to be the same as in a similar furnace at Old- 
ham, viz., 2,000° Fahr. . 

But at Oldham about 7-16 of the total steam avail- 
able is used in the steam blast; therefore over 32 L. HP. 
per cell is actually available, or 5% I. HP. for twenty- 
four hours for every ton burnt, and that without feed- 
water heaters or expensive refinements in the engine. 
From the same figures it will be seen that 1 Ib. of 
refuse will raise 2.13 Ibs. of steam, as against about 
10 Ibs. of steam per pound of coal under similar condi- 
tions. In other words, the evaporative power of aver- 
age coal is about 4.69 times that of ashbin refuse. 

So much for the theory. 

To turn to what is actually being done at Oldham, 
where the author, assisted by his brother, Mr. F. L. 
Watson, recently made careful measurements. For tak- 
ing the temperatures, the following apparatus on the 
principle of the Siemens pyrometer was used. An ordi- 
nary iron bucket was cased all over with about 2 ins. 
of slag wool or silicate cotton, the cover for the top 
being movable. A thermometer was hung ovér the side 
of the bucket, dipping in about two gallons of water, 
less or more, weighed for each experiment. Pieces of 
wrought fron from 4% to 5% ibs. weight were used, and 
it was found that the loss of weight by oxidization was 
negligible even for several successive experiments with 
the same piece. The loss of heat by radiation from the 
bucket was also negligible, being at 120° Fahr. only 1° 
in fifteen minutes, whereas the maximum temperature 
of the water, after the hot iron was put into it, was 
reached in less than five minutes. The method of using 
the instrument, as is well known, is to place a piece 
of metal (iron in this case, whose specific heat was 
taken at .1255) of known weight and specific gravity 
in the gases whose temperature is to be increased, and, 
when it has had time to reach the same temperature 
as the gases, to withdraw it and quickly place it in 
water of a known weight. The amount by which the 
temperature rises is a measure of the temperature of 
the iron before being placed in it. 

The average temperature of the mattress chamber 
through which the hot gases. pass on their way to the 
boiler was found to be 2,019° Fahr., the minimum be- 
ing 1,654° Fahr., and the maximum 2,346° Fahr. The 
above results are confirmed by the melting of three 
pieces of cast iron, of which the melting point was not 
less than 2,100° Fahr. in one of the fires, 

The temperature of the gases as they escaped from 
the boiler flues was also measured, and found to be 
855° Fahr., but since the iron could only be hung in 
front of the opening to the large dust chamber where 
the gases must have already expanded and cooled con- 
siderably, it will be quite safe to assume that the 
temperature on leaving the boiler was not less than 
900° Fahr. The boiler is multitubular, 7 ft. in diam- 
eter by 12 ft. long, and is fed through a new Kennedy’s 
patent water-meter, which was used for measuring the 
water In the evaporative trials. The first trial extended 
over four hours on June 23, the boiler water gage 
being marked and the water brought back to the same 
level at the end of the test. The second trial was held 
the following day for six hours, and the average evap- 
oration for the two trials was found to be 278 gallons 
per hour. 

The steam used by the steam jets was ascertained by 
means of a two hours’ test and was found to be equiv- 
alent to 150 gallons of water per hour. 

The boiler room being quite inadequate, it is fair to 
assume that with another boiler the gases could be 
reduced in temperature 200° lower or down to 700° 
Fahr., while at the same time relieving the first boiler 
of its excess of output (which no doubt caused priming), 
and therefore the actual evaporative power may be 
put at 328 gallons per hour.. Deducting the 150 gallons 
for the steam jets we have 178 gallons, or 1,780 Ibs. of 
steam at 70 Ibs. pressure per ‘sq. in. per hour available 
for use, which would be equivalent to 89 I. HP. from 
the six cells burning 1% tons of refuse. That is about 
15 I. HP, per cell, as against 32 I. HP. which was found 
to be the theoretical amount. 

The Oldham plant was not laid out in such a manner 
as to insure the maximum steam-raising capacity, and 
the author has no doubt at all that with certain improve- 


ea B. G. Bennett, M. Inst. €.°E., Pro- 
ceedin the Institution of Civil Engineers, vol. 


1Xxxv page 181 
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ments a much better result may be obtained, and 
cne much nearer to the theoretical amount, which was 
based on a fair efficiency of the plant. But, even cup- 
posing the pcwer at present available to be utilized and 
valued at 1d. per I. HP., per hour, we have 1s. 34. 
per hour per cell burning ™% ton of refuse pcr 
hour, or, equal to 5s. per ton burnt. At Oldham 
the cost of burning is 1s. 10d. per ton without counting 
any returns from sale of mortar, etc., and including all 
charges. It does not include the cost of collection, 
which may be taken at 2s. per ton. Then, we have 
1s. 2d. per ton as the net value of the refuse as it lies 
at the house of the producer. 

To turn for a moment to the case of London with its 
4,221,000 inhabitants. Take the total refuse as 500 tuns 
per annum per 1,000 inhabitants, and suppose the de- 
structors to work as they ought, every day of the week. 
Then 750 cells, costing (at, say, £500 per cell) £375,000. 
would more than suffice to burn the whole. From these 
15,000 I. HP. could be made available night and day, if 
the plant were laid out for the purpose. 

Or, to look at the question in another way. The 
sludge fleet barges carry away 20,000 tons of sludge per 
week, or, say, 2,860 tons per day. If there were 
added to this two-thirds the quantity, or, say, 1,910 
tons of ashbin and other refuse, then 600 cells, costing 
£300,000, would suffice to burn the whole; while 12,000 
I. HP. could be made available at the outfall work:, 
and at least 70% of it in the city. The results at Rome 
and Frankfort from long distance currents amply justi- 
fy this statement. 

The clinker resulting from this system of burning ad 
a high temperature, is about 22.5% by weight of the re- 
fuse, and the fine ash 10.5%, making, together, 33% by 
weight, weight and 25% by bulk. The clinker is valu- 
able in any part of the country, and can be used for 
a great variety of purposes, and the fine dust from the 
flues makss a good basis for disinfecting powder if 
treated with carbolic acid. The ashes are also useful 
for many purposes. 

Destructors should always be placed with a view to 
saving in cartage, and it will be probably found that 
they will answer best in groups of four to six cells. 
The nuisance of continual carting to larger destructors 
is a great hardship to those who live on the main roads 
to them. 

Even in large villages the destructors may be success- 
fully applied. The sanitary condition of many small 
towns and villages is known to be often worse by fur 
than that of the large towns, for there is often no 
system either of collection or disposal of refuse. The 
destructor would also provide the luxury of light, where 
it would be otherwise out of the question. 

The author feels the shortcomings of this paper; and 
that his efforts are very little worthy of this great sub- 
ject of refuse disposal, which is engaging attention in 
every part of the civilized world. It has been ably dis- 
cussed within the last few days by the British Medical 
Association, and by the Institution of Mechanical Engi- 
neers. In Russia, sanitary reform admits of no delay, 
and it is shocking to read of the state of things in 
that backward country in view of the present terrible 
visitation of cholera. Even in this country, which 
leads the world in such matters, the sewage, or 
rather the refuse, question, is by no means settled, as 
the author hopes he has shown, by the adoption of 
the water carriage system with its huge expense, and 
all its drawbacks, of which the greatest is that it is 
not a system of disposal at all. Scandalous malad- 
ministration still exists; and, amid the storm of politi- 
cal strife it appears to pass unnoticed. 

If, by calling attention to the subject, and by leading 
to discussion by this great Association, this paper should 
indirectly help forward the cause of the health and 
happiness of the masses of the people ever so little, it 
will not have been labor unrewarded. 


A DIRECT POSITIVE BLACK PRINT PAPER. 


Most engineers have felt the necessity for a 
simple method of reproduction that will give black 
lines on a white ground from an ordinary tracing; 


that is to say, for a direct positive printing paper. 


Such a paper has been recently tested in this office 
with excellent results. When properly handled it 
gives a purple black line on a white ground, while 
improperly timed exposure will leave the ground 
more or less violet in color or weaken the lines. 
Most if not all other positive printing processes 
require developing after printing. This process, 
hewever, is very simple. As in the case of ordi- 
nary blue prints the paper is exposed in a frame 
for 10 minutes or so (until the ground is white) 
and then taken out and thoroughly washed in clean 
water, which washing fixes the print. 

The makers claim that the paper, if carefully 
wrapped up, will keep for a long time (even six 
months or so) without deterioration. It is sold, 
ready prepared in rolls, by Messrs, Schwenke, 
Kirk & Co., 26 Church St., New York. 


Dec. 1, 1892. 


KINNEAR’S METAL TIE. 


Metal ties for railways are the subject of a great 
many patents, the design being in general more or 
less impracticable for the reason that the majority 
originate with persons who are by no means famil- 
iar with track work and the requirements of track. 
The tie patented by Mr. W. R. Kinnear, of the 
Kinnear & Gager Company, Columbus, O., and 
illustrated herewith, has some novel features in 
its device for the rail fastening, but does not seem 
to us to commend itself for practical service. The 
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(Kinnear Metal Tie 


tie is of tee section, with the width of base and 
height of web increased at the rail seat and hav- 
ing several fillets connecting the flat base 
and web. It is weakened, however, by cutting 
away the material at the rail seat to fit the mov- 
able rail chairs, which straddle the web and bear 
against the rounded projections. The chairs are 
narrow and give but a small and insufficient bear- 
ing to the base of the rail. This chair is intended 
to give an automatic clutch grip upon the rail, 
the depression of the rail under the weight of a 
train causing the two parts to turn on the projec- 
tions of the web of the tie and thus bear tightly 
on the web and base of the rail. There is noth- 
ing, however, to prevent the rail from rising to its 
former position when the train has passed, so that 
there would be a considerable rattling and pound- 
ing of the track, and rapid wear of the bearing 
surfaces. The narrowness and motion of the parts 
upon which the base of the rail rests, would al- 
most certainly result in a very severe cutting and 
wear of the rail. The inventor states that the 
clutch can be locked by a taper pin driven through 
the lower part and the web of the tie, and that 
adjustment of gage can be effected by the use of 
special sized clutches, but the use of such special 
parts is a ‘decided objection in track work. The 
principle upon which the fastening is designed is 
ingenious, but the arrangement is certainly not 
promising for railway track. 


THE EQUATIONER. 


The instrument shown in the accompanying cut 
is nothing more nor less than a circular slide rule, 
the circular seale being a little over 5 ins. in diame- 


The Equationer. 


ter, and consequently the equivalent of a straight 
slide-rule about 16 ins, longor nearly twice the 
length of the ordinary sl with the further 
advantages that the reading glass mounted above 
the scale enables the readings to be more accurate. 
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We have so often recommended the more general 
use of the slide rule that we need not say we ap- 
prove of any form of it. This particular form of it 
was designed by Mr. Walter Hart, and is sold by 
the Equationer Company, of New York. We think 
it probable that a good many men may find it 
easier to use a circular than a straight slide-rule; 
either is easy enough to use. 


THE DEAN VERTICAL SINKING PUMP. 

We show herewith a very convenient style of 
steam pump, designed especially for work in shafts, 
mines, wells, quarries or pits. For reclaiming 
flooded mines or tunnel shafts it is especially 
adapted, and may be conveniently used in any 
place where a portable pump is required. By 
using a flexible steam pipe connection it can be 
suspended by a chain and lowered down the shaft 
as fast as the water recedes, stopping only when 
it becomes necessary to add a new length to the 
steam pipe. As it is a single-cylinder pump it 





A Pump for Use in Shaft Sinking 


occupies very little space, and is especially adapted 
to underground work in emptying sumps, ete. The 
pump illustrated has 14-in. steam cylinder and 8- 
in. water cylinder with 12-in. stroke. The suction 
is made for 6-in. pipe and the discharge for 5-1n. 
A variety of sizes, however, is furnished by the 
builders. The valve-gear is of the Dean noisless 
pattern with adjustable stroke. When so ordered 
the water cylinder is lined with gun metal to re- 
sist the corrosion of foul water. The pump is 
made by Dean Bros., of Indianapolis. 


DESIGNS FOR STRUCTURES ON THE NEW 
YORK RAPID TRANSIT RAILROAD. 
(With inset.) ‘ 

We illustrate this week some of the principal 
structures designed for the New York City Rapid 
Transit Railroad by the engineering staff of the 
Commission. That of principal interest is the via- 
duct carrying the line across the Manhattan Valley 
with the station at Manhattan St. The viaduct 
is a plate girder structure supported on columns, 
with spans alternately 30 and 60 ft. in length. A 
light riveted bracing is fastened to the under side 
of the girder, as illustrated, and gives the spans 





a more pleasing outline. From 125th St. to 126th 
St. a solid masonry approach is shown, and 125th 
St. is erossed by a braced arch of low rise. As 
the station platform at Manhattan St. is about 55 
ft. above the street level, elevators are provided. 
As this is an express station the passenger plat- 
forms have to be located on each side of the center 
tracks, while at the bottom elevator shafts are 
confined to the center of the boulevard. This 
makes an inclined shaft for the elevators neces- 
sary, but its construction although, unusual seems 
to offer no especial difficulty. 

The highest structure on the line, be believe, is 
the viaduct across Sherman Creek, an arm of the 
Harlem River about a mile north of the Washing 
ton Bridge. The design is for a structure with 
plate girder spans supported on braced piers ac 
cording to the present usual practice in iron 
trestle construction. We also show a standard de 
sign for doable track viaduct on open 
which is quite similar to the best class of elevated 
railway works, that has been erected within recent 
years. Of course the drawings shown are only in- 
tended to show the general outlines of the proposed 
structures. The requirement that all structures 
shall be proportioned to carry with safety as great 
a load as that provided for on first-class standard 
gage passenger railways should secure ample 
strength and solidity for the structures illustrated. 


streets, 





The total number of great guns required for vesse's 
now authorized is 381, says Commodore Folger, in his 
annual report as Chief of the Bureau of Ordnance, to 
the Navy Department. Of this number 237 of var'u s 
ealibers have been completed, and 116 are afloat. 
For the secondary batteries of ships 291 rapid-firing aud 
machine guns have been furnished, and 168 are afloat. 
Since the date of his last report 1,500 lbs. of smokeless 
powder have been made and tested with gratifying 
results. Repeated experiments demonsigate the safety 
and stability of American powder of this class, and its 
superiority over published reports of tests of foreign 
powder made abroad. It has higher and more regular 
velocity, with lower and more uniform pressure. 
Dupont & Co., of Wilmington, Del., have comple'ed 
their gun-cotton factory, and they have delivered 20,000 
ibs. out of the 50,000 Ibs. ordered by the government. 

A fast run on the Philadelphia & Reading R. R. was 
made Nov. 22, between Philadelphia and New York, 
The engine was a Vauclain four-cylinder compound en- 
gine, one of five built by the Baldwin Locomotive 
Works for express service on the Central R. R. of 
New Jersey and had a train of four cars. Near Fan- 
wood, N. J., a mile was made in 37 seconds and the 
next mile in 38 seconds, according to press dispatches, 
the speeds being 97.3 and 94.73 miles per hour respec- 
tively. These are the highest speeds on record, the 
previous records having been a mile in 39.5 seconds, 
91.14 miles per hour, on the Central R. R. of New 
Jersey, Feb. 26, 1892 (Eng. News, June 9, 1892); and a 
mile in 39.8 seconds, 90.5 miles per hour, with an en- 
gine and car on the Philadelphia & Reading R. R., Aug. 
5, 1891 (Eng. News, Sept. 12, 1891). 


The improvement of the navigable channels of the 
Great Lakes, now authorized by Congress, involves the 
expenditure of $3,340,000. Work must commence by 
May 15, 1893, and it must be finished in three working 
seasons. The various projects include the cutting of 
channels 21 ft. deep and 300 ft. to 650 ft. bottom width 
through various shoals in the St. Mary’s River, Mich., 
through smali shoals at the foot of Lake Huron, and 
the improvement of the St. Clair flats, Mich. The total 
estimated excavation is about 2,400,000 cu. yds. 


The waterways of France, says the London ‘“Times,” 
have a total length of 7,995 miles, of which 2,735 miles 
were rivers navigable naturally, miles rivers 
which had been rendered navigable by dredging, and 
the rest canals. The total quantity of goods carried 
upon these waterways last year was 25,181,056 tons, 
or 1,013,713 tons more than in 1890, the increase in 
the traffic being much greater on the canals than the 
rivers. The international water traffic between France 
on the one hand and Belgium and Germany upon the 
other was 3,012,637 tons, of which 2,125,407 tons were 
imports and 887,230 tons exports. More than 50% of 
the imports consist of combustibles brought from the 
coalfields of Mons and Chaleroi, while the exports 
are almost entirely composed of goods sent to Belgium. 


The city of Berlin intends to include among its ex- 
hibits at the World's Columbian Exposition some tech- 
nical exhibits, consisting of models and drawings of 
correction of the Spree Rtiver; the principal modern 
bridges; the new waterworks on Lake Mueggel, the city 
hospital; the asylums; the municipal gas works: the 
city’s sewerage system; the central and local markets; 
the municipal abattoirs and public baths in Moabit. The 
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estimated cost of the exhibits mentioned will be $6,775 
The necessary space will be 918 sq. ft 
and 216 sq. ft 


of wall space 
of floor space 


Immigration was and is by no means wholly stopped 


despite the quarantine embargo. The immigration was 
in 

is02 Inv 

September 28, 20 nz. 706 

eee 16,428 Ot, 182 

rhe immigration from Behemia, Austria Hungary 

Poland and Italy, however, has almost wholly stopped 


and that from Germany decreased to less than one-third 
of what it was. 


CONSTRUCTION NEWS 


RAILWAYS 
East of Chicago. Roads 

CONNEAUT TERMINAL.-—This company has been 
chartered in Oulo in the interest of the Pittsburg, Si 
nango & Lake Erie R. R. to build a terminal railway 
ut Conneaut, O. Among the incorporstors are: Samue! 
I. Dick, Meadville, Pa., Allen M. Cox, Conneaut, O 
and Thos. H. Wells, Youngstown, © 


Existing 


SINNEMAHONING VALLEY.—The Buffalo, N. ¥ 
“Express” says: “The Sinnemahoning Valley R. K 
the line running through the Potter Co., Pa... lumber 


possessions of Frank H. Goodyear, is being extended 
rapidly from Castello to Galeton, where a connection 
will be made with the Addison & Pennsylvania, which 
is «a branch of the New York, Lake Erie & Western 
R. R. It is expected that the line will be ready for 
use by next spring, thus giving to the Sinnemahoning 
a fine outlet for its lumber to the east. The extension 
is about 23 miles long. It is likely the new line will be 
used for the handling of soft coal to interior New York 
points.”’ 

RAPID RIVER & EASTERN.—This company, which 
was chartered last August to build a railway from 


Torch River to Kalkaskia, Mich., has completed one 
mile of its line. 
SANDUSKY & COLUMBUS SHORT LINE. —Track 


laying has been completed from Sandusky to Delaware, 
0., or within about 22 miles of Columbus, O. 
PEILADELPHIA & READING.—Surveys are,to be 
made soon for a line from Five Forks, Pa., to Hast 
Hagerstown, Md.—Surveys are also in progress for a 
line from Kalmia, Pa., to a connection with the Will 
iams Valley R. R., near Williamstown, Pa. The object 
of the line is to open up several thousand acres of 
timber land owned by the compeny.—It is announced 
that surveys have been begun for the proposed new 
line to Cape May, N. J., and other New Jersey coast 
resorts. The line as projected will ron from Landis 
ville, N. J., via the Delaware Bay shore, to Cape May 
with branches to Ocean City, Sea Isle City and Five 
Mile Beach. The line will be very easy to construct. 
STATEN ISLAND RAPID TRANSIT.-—Bids will soon 
be opened for the construction of an extension from Ft 
Wadsworth to the seashore, to cost from $109,C0) to 
$125,000. 
PENNSYLVANITA.—It is announced that a line will 
be built from Newark. N. J., to the Oranges and 
thence to Milburn, Springfield and Scotch Plains, to 
Plainfield, N. J.—This company, it is stated, has de 
cided to rebuild the old Egg Harbor-Mays Landing 
branch and has already begun work.—The report is con 
firmed that the branch from William Penn, Pa., to Mt. 
Carmel, Pa., will be built at once.—At a meeting of 
the Road Committee of the company held recently. 
$2,000,000 was ordered to be expended for the addition 
of third and fourth tracks and the enlargement of the 
bridges on the Philadelphia and Middle divisions. Noth 
ing was done towards making any improvements on 
the Pittsburgh division, but it is understood that the 
division will receive the same attention later on 


Projects and Surveys. 


TURBOTVILLE & WILLIAMSPORT.—Chartered in 
Pennsylvania to build a railway from Turbhotville, 
Northumberland Co., to Newberry Junc., near Williams 
as Pa., a distance of about 30 miles. Pres., Rudolph 

. MeCabe, New York City. 

DANBURY & STATE LINE.—Chartered in Connecti 
eut to build a railway from Danbury, Conn., to a point 
on the sfate line in the town of Ridgefield, a distance 
of 6 miles. Among the incorporators are: KE. M. Rar 
num, J. Ives and Wm. Beckerlee, of Danbury. 
Conn., and Edward Smith ard Henry Blake, of New 
York City. 

INDIANAPOLIS, LOGANSPORT & CHICAGO.—The 
right of way is reported secured and capital obtained 
for the construction of this railway from Indianapolis 
to Hammond, Ind. 


Southern.—Existing Roads. 


MARIETTA & NORTH GEORGIA.—The Atlanta, Ga., 
“Journal” publishes an article to the effect that the 
Marietta & North Georgia R. R. will be reorganized and 
extended to Atlanta. It says that the Post Committee 
consisting of H,. A. V. Post, of New York; Thomas 
Carmichael, of London: Newman Erb, of Kansas City: 
Walter Stanton, of New York, and BE. BE. Dennison, of 
Philadelphia, have secured a majority of the bonds, 
andl that the road wil be consolidated with the Knox 
ville, Cumberland Gap & Louisville R. R. The latter 
road will be extended from a point near Tate Spring», 
Tenn., to the Norfolk & Western R. R. A line will be 
built from a point near Twin City, on the Marietta & 
North Georgia to Chattanooga. It is expected that the 
line will be amalgamated with the Chattanooga South 
ern R. R., which latter line will be extended from Gads- 
den, Ala., to Birmingham. The line will then touch 
the four great Southern cities of Atlanta, Chattanooga. 
Birmingham, and Knoxville, and traverse exceedingly 
valuable mineral and timber lands. 

WEST VIRGINIA CENTRAL & 
press dispatch says: “The West Virginia Central Rail- 
road Co. has abandoned the prope extretne Fastern 
route for the extension of its lines to tidewater. The 
preliminary survey had been completed, but the engt- 
heer’s report # that the irre, rities of the coun- 
try render the construction of the line impracticable. The 
route a the Potomac River, though a longer one. 
wit proba be taken. unles« the eormmeany can me’ 
some arrangement with the city of Baltimore for the 
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Western Maryland Road. The West. Virgiia Central's 
proposition has never been rejected, but the opposition 
raised by the public to the proposed deal caused the 
City Council to appoixt a commission to inquire into 
the financial standing of the Western Maryland. When 
the commission pepe the West Virginia Central will 
likely press its bid for the road. 


WINNSTON & BONE VALLEY.—Pres., J. E. Griffin, 
Winnston, Fla., reports that this company hopes to get 
started within a year on the work of extending its road. 
The line is now compleied between Winnston and Phos- 
phoria, a distance of 21 miles, and is projected from 
the Jatter point in a soma iressery direction througn 
Polk, Hillsboro and Manatee counties to a point at or 
near the Manatee River. The entire length of the road 
will be about 60 imiles. 


CHESAPEAKE & OHIO.—About 5 miles of track 
have been faid en the Buckingham R. R. from Avonia 
to Rosney, Va., 16% miles. 

STILLMORE AIR_ LINE.—The ‘Manufacturers’ 
Record” says: “The Stillmore Air Line Ry. Co. has 
been incorporated, with George M. Brinson, Pres.; 
Thomas 8S. Wylly, Jr., of Savannah, Vice- Pres., and 
H. J. Biddenbach, of Stillmore, Sec. and Treas. The 
company will complete the railroad previously reported 
as being built by Mr. Brinson. The road will run from 
Collins, on the Savannah, Americus & Montgomery, 
.ia Stillmore to Swainsboro, Ga. Ten miles of the 
line are in operation, and 300 hands are at work grad- 
ing the remainder. [It is understood that financial ar- 
rangements have been perfected for completing the. 
road, and it is expected that the work will be finished 
in January next. 


Northwest.—Existing Roads. 


GREEN BAY, WINONA & ST. PAUL.—At a recent 
meeting of the directors of the Green Bey, St. Paul 
& Minneapolis R. R. Co., the following officers were 
elected: Pres., Jos. Walker, Jr., Vice-Pres., and Gen. 
Man., 8S. W. Champion, and Secy. and Treas., W. J. 
Abrams. This is the name under which the extension 
of the Green Bay, Winona & St. Paul R. R. will be 
extended to St. Paul, Minn., and at the meeting the 
various routes for the line were considered. No decision 
was arrived at, however, except that the termini should 
be at Merrillon Junc., Wis., and St. Paul. 


ST. LOUIS, ALTON & SPRINGFIELD.—Work has 
been commenced on the line from Alton to Kindar, 
Il., 15% miles. It is stated that rails are being dis- 
tributed along the right of way at the rate of ten 
car loads per day. 


SIOUX FALLS, YANKTON & WESTERN.—Con- 
tractors are now at work along the entire line from 
Sioux Falls, 8. Dak., to Yankton, S. Dak. The route 
is from the terminus of the Sioux Falls Terminal R. R., 
seven miles southwest of that town and via Lennor and 
Volin, to Yankton. Pres., Melvin Grigsby, Sioux Falls, 
8. Dak. 


Southwest.—Existing Roads. 
PINE BLUFF & EASTERN.--Work is rapidly pro- 
gressing on the extension to English, Ark., 3 miles, 


and is expected to begin soon on a continuation of the 
line. 


NORTH GALVESTON, HOUSTON & KANSAS CITY. 
~—About 6 miles of track are reported laid on this 
line from Virginia Point to North Galveston, Tex., 17 
miles. About 45 teams are now grading and the con- 
tract has been let for the ballasting. 


MISSOURI, KANSAS & TEXAS.--Plans are being 
made to float about $5,000,000 of improvement bonds.— 
A loan is reported to have been negotiated to provide 
for an extension from Coffeyville, Kan., across Indian 
ees ge to Vernon, Tex., about 300 miles. It is 
stated that this line will be located this winter and 
that construction will begin in the spring of 1893. 

CHICAGO, ROCK ISLAND & PACIFIC.—The engi- 
neers of this company are preparing to continue the 
surveys of its southern extension from Bowie to Fort 
Worth, Tex., Sees between Bowie and the Red 
River is progressing rapidly. 

TEXAS & SABINE VALLEY.-—This railway, which is 
projected to run from Carthage, Tex., via Tenaha, to 
Center, Shelby Oo., Tex., 30 miles, will be operated 
us an extension of the Texas, Sabine Valley & North- 
western R. R. Only two miles of the line have been 
surveyed and it is expected to have this in operation 
by Jan. 1, 1893. The route is through a rolling prairie 
country affording easy work; maximum grade 1% and 
maximum curve 3°. Pres., Edwin 8S. Larchar, 15 Wall 
St.. New York City; Ch. Engr., Richard J. Evans, 
Longview, Tex. 

Projects and Surveys. 


NATCHEZ, ALEXANDRIA & TEXAS.—The surveys 
have been completed from Alexandria, La., to the Sa- 
bine River, 73 miles. Ch. Engr., C. W. Salter, Alex- 
andria, La. 

Rocky Mt. and Pacific —Existing Roads. 

ATCHISON, TOPEKA & SANTA FE.—A press dis- 
patch from San Francisco, Cal., says: “A mortgage of 
the San Francisco & San Joaquin Valley R. R. prop- 
erty, filed this week at Antioch, to Baring Bros., of 
London, marks an important step in securing compet- 
ing railroad facilities for this city. This property of 
1,300 acres was bought several years ago by IL. H. 
Wilbur. The deed was made in his name, but * was 
understood he acted for the new railroad. The new 
tract included three miles of frontage on the bay and 
the San —— River, and it was to be the terminus 
of the San Joaquin Valley road, which in turn would 
furnish the Santa Fe road its desired outlet to tide- 
water. .When the Baring failure came all work on the 
San Joaquin Valley road stopped. Only 14 miles were 
built. but the surveys carried it through the Tejon 
Pass to connect with the Atlantic & Pacific. About 
the time that the Barings failed, Minot, the man who 
built the Great Northern by electric light and who 
had been in charge of the San Joaquin road, was killed 
in a railroad collision. Two weeks ago the Antioch 
property, which Wilbur had held, was transferred to 
Frank E. Peabody, of Kidder, Peabody & Co.. of Bos- 
ton, the financial agents of the Santa Fe. This week 
he mortgaged the property to the Barings, apparently 
te secure funds to begin building the road. e Santa 
Fe has a contract which compels it to give three years’ 
notice of a desire to end its agreement with the South- 
ern Pacific. With this new road to fall back on, a 
notice of this sort may soon be expected.” 


_©OOS BAY, ROSEBURG & EASTERN.—In a recent 
interview relating to the progress of work on this 
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Oregon railway, contractor R. A. Graham, is reported 
as saying: ‘“‘We now have 18 miles of the road in 
operation and have between 70 and 80 miles under con- 
tract. Next spring we shall push the road rapidly ahead 
to a junction with the Southern Pacific at Roseburg. 
Meanwhile ties will be taken out and all possible prep- 
arations made for laying the rest of the track. This 
task will keep a large force busy during the winter. 
So far as I can foresee, next fall will find trains run- 
ning between peeeoaes and tidewater. The road will 
not run from Empire City, the county seat of Coos Co., 
although that place is on the bay. Marshfield hasbeen 
chosen as our tidewater depot, and it promises to be- 
come a good town. The Government is using an appro- 
priation of $220,000 for the improvement of Coos bay 
und has secured 18 ft. of water on the bar. By adding 
a little to what nature has done the Government can 
transform the bay to one of the best harbors on the 
coast."’ 


NORTHERN PACIFIC.—Surveys are reported in 
vrogress for a line from the Seattle, Lake Shore & 
Sustern R. R. to Fairhaven, Wash. 


CHICAGO, ROCK ISLAND & PACIFIC.—Prelimiuary 
surveys are reported completed for an extension from 
Limon, Colo, to Castle Rock, Colo. 

COLORADO MIDLAND.—Rapid progress is beirg 
made on the brench from near Summit Park, Colo., to 
the Cripple Creek mining region, 16 miles. It is ex- 
pected to have the work completed in about three 
months. 


UNION PACIFIC.-—-The Red River branch near Trin- 
idad will be extended next spring about 10 miles down 
the Red River. This branch is now about three miles 
long, and branches oft from the Maxwell branch at 
Catskill, 25 miles southwest of Trinidad, Colo. 


NORTHERN PACIFIC.—Trains on the Chehalis-South 
Bend branch, are now running to Ho'comb, Wash, 45 
miles from Chehalis. Grading has been pushed on the 
whole line, and only about miles more of track re- 
main to be laid. 


DENVER & RIO GRANDE.—It is announced that 
contracts will soon be let for the proposed line to the 
Irwin coal fields. The line is to be called the Ruby 
Anthracite Branch. 


CANADIAN PACIFIC.—The Columbia & Kootenai 
Ry. Co., will apply at the next session of the Cana- 
dian Parliament for power to extend its line now in 
reeee from Robson to Nelson, B. C., to Ravelstoke, 

» C 


Projects and Surveys. 


ASTORIA & EASTERN.—Chartered in Oregon to 
build a railway. Capital stock, $,3000,000. 
Foreign. 

MEXICAN NATIONAL.—A press dispatch from Mon- 
terey, Mex., says: ‘There is much rejoicing here to- 
day over the authoritative announcement that the Mex- 
ican International Ry. system is te be extended to this 
city. Kngineers are now in the field ae the sur- 
vey of the proposed rouce from Espinoso to Monterey. 
©. P. Huntington, President of the Southern Pacific and 
Mexican International companies, has been for some 
time contemplating building an independent line to Mon- 
terey, and upon his recent visit to Mexico he made a 
thorovgh investigation into the feasibility and desira- 
bility of the project. with the result that he decided 
to undertake the work without further delay. It is be- 
lieved here that the line will be extended to ‘Tampico 
ultimately.”’ 

ELECTRIC RAILWAYS. 


MONSON, MASS.-—-The Eastern Hampden Street Ry. 
Co. is being organized, with a capital stock of $60,.00, 
to build a line to Ludlow, with three branches. A. M. 
Young, of Waterbury, Conn., and R. 8. Hicks, of 
Stafford Springs, Conn., are interested. 


BROOKLYN, N. Y¥.—The Kings County Electric Ry. 
Co. has been incorporated, with a capital of $625,000 
to construct about 16 miles of surface road. The 
terminal points are the 39th St. ferry and Union S8t., 
and the city line in the 26th Ward; also Cooper Ave. 
and the city line in the 18th Ward. The prin-ipil 
office of the company will be at New Utrecht. ‘The 
directors are: James F. Casey, Albany; Michael B>r- 
gen, Paterson, N. J.; Frank O’Rorke, —— J. Bryan, 
George Damen, James W. Knox, and P. H. Flynn, of 
Brooklyn: Joseph E, Sullivan and James Jackson, of 
New York, N. Y. 

NEW YORK, N. Y.—The Waddell-Entz Electric Co. 
will run ten of its storage battery cars on the Second 
Ave. surface line next year. 

MECHANICVILLE, N. Y.—The Stillwater & Me- 
chanicville Street Ry. is to be equipped for electric 
traction, and the track is to be rebuilt. Powers 

Sons, of Lansingburg, are interested, and Mr. 
Clothier is the engineer. 

MOUNT VERNON, N. Y.—The Mount Vernon & New 
York Ry. Co. has been incorporated, with a capital of 
$100,000, for constructing a street surface railway from 
Mount Vernon to New York City. The directors are 
Franklin A. Wilcox and John H. Eden, of New York 
Charles B. Hobbs and John R. Benner, Jr., of Brook 
lyn, and George W. Bard, John BH. Bryant, Henry V. 
Morgan, Stuart V. Morgan, Stuart Cowan, and 
Joseph F. Wood, of Mount Vernon. 

CORNING, N. Y.—The Citizens’ Electric Ry. Co. has 
been organized to build a line to Paint Post, 6 
miles. The capital stock is $100,000, and among the 
sneseperntete are H. H. Hungerford, Frederick Swift 
and John A. Seeley, of New York. 

FORT RICHMOND, N. Y.—The Electric Railway & 
Improvement Co. of Staten Island has been organized 
in Jersey City, N. J., by J. F. Ward, of Jersey City; 
T. W. Greene, of New Brighton, N. Y., and L. Semple, 
of New York, N. Y. 

ATLANTIC CITY, N. J.—An electric railway is to be 
built to Somers’ Point. John B, Chapman is interested. 


LOUISVILLE, KY.—The Kentucky & Indiana Bridge 
Co. proposes to use electric’ motors instead of steam 
engines for the suburban trains to New Albany, Ind., 
and Parkland. 

CHICAGO, ILL.—The Calumet Electr'e Ry. Co. has 
secured a loan of $1.000,000 from the Title Guirante? 
& Trust Co., of Chicago, with which to extend and 
improve the system. , 

KIRKWOOD, MO.—The Kirkwood, Webster Grove & 
St. Louis Electric Ry. Co. will build a double-track 
trolley line, with 60-Ib, rails and 2,625 ties per mile. 
A contract has been awarded to the Heman Con- 
struction Co., of St. Louis, Mo. 


Dec. 1, 1892. 


SACRAMENTO, CAL.—The Sacramento Electric 
Power & Light Co. has been applied to the Sacramento 
Trustees for a franchise to conduct and operate an 
electric railway. 

SAN JOSE, CAL.—The city trustees have passed an 
ordinance granting to Messrs. Burke and Henry a fran- 
chise for an electric road. 

GALVESTON, TEX.—The South Galveston & Gulf 
Shore Ry. Co. has its line prey greene’ and 250 tons 
of steel rails have been received. Ten motors have 
been ordered, and the car house, 130 x 160 ft., is being 


built. 
CABLE AND ELEVATED RAILWAYS. 


NEW YORK, N. Y.—There is talk of the Manhattan 
Ry. Co. extending the Suburban Rapid Transit line 
from Tremont Ave. to Fordham. 

CHICAGO, ILL.—The Lake Street elevated railway 
is said to have been bought out by a syndicate, which 
intends to push construction. The South Side Rapid 
Transit Ky. Co. has decided upon a route for a down 
town loop on Congress, Lake, Clark and Jackson Stx. 
A number of additional engines and cars have been 
built, and s) al cars are to be built for the World's 
Columbian osition traffic. 

SIOUX CITY, LA.—The cable railway is to be doubl: 
tracked on Jackson St. 


HORSE AND MOTOR RAILWAYS. 

GRAVESEND, N. Y.—The Sheepshead Bay & Coney 
Island Ry. Co. has been incorporated with a cap‘til 
stock of $250,000, = S. S. Williamson, Anson M. 
Stratton and W. J. Gladding. 

POUGHKEEPSIB, N. Y¥.—The Poughkeepsie & Wap- 
pinger’s Falls Street Surface Ry. Co. has b.ea incor 
porated, with a capital of $100,000, for the purpose of 
constructing a road about ten miles in length, from 
Poughkeepsie to Wappinger’s Falls, with branches to 
the Hudson River Driving Park and Vassar College. 
The directors are John P. Wilson, James W. Hinckley, 
Thomas J. Swift, Peter B. Hoyt, Frederick Barnar.., 
L. H. Vail, and T. F. Lawlor, of Poughkeepsie, and H. 
F. Walcott, of Fishkill. 

MILLVILLE, N. J.—Millville Rapid Transit Co.; $5v,- 
000; H. Mulford, J. B. Langley, and M. Ludlam, of 
Millville; E. V. Douglas, of Philadelphia, Pa. 

BRIDGETON, N. J.—Bridgeton Rapid Transit ‘(‘o 
$100,000; T. W. Harris and W. O. Garrison, of Br dge- 
ton; E. V. Douglas, of Philadelphia, Pa. 

JEANETTE, PA.—Jeanette & Penn St. Ry. Co; 
pee: with $3,000 paid in; to run from Jeanette to 
*ittsburg; Pres., George Wagner, Jeanette. 

LEAVENWORTH, KAN.—Work has been commenced 
on the new compressed air railway. The rails will be 
supplied by the Illinois Steel Co., of Chicago. 


HIGHWAYS. 


IOWA.—The Drury Toll Road Co. has been incor- 
porated to build a road from Muscatine to the Hlinois 
state line, by Chester Lillibridge, T. S. Stewart and 
Henry Jayne; capital stock, $50,000. There will be a 
bridge over the } issippi. 

CALIFORNIA.—A highway with two bridges of 250- 
ft. span is to be built between La Canada and Pas.- 
dena, Captain Dunham, of La Canada, is interested. 

‘TEXas.—The grand jury, at Dallas, Tex., has pointed 
out the importance of improving the public roids of 
Dallas Co., and recommends that road consiru-tion 
be done under a competent engineer, and that steps 
be at once taken to macadamize four highways intersect - 
ing at right angles in the city, and extending to the 
county boundaries. 


BRIDGES, TUNNELS ANID CANALS, 


WATERPORT, N. Y.—A bridge to cost $10,000 is to 
be built at this place. 
_ BALTIMORE, MD.—Bids will be received until Dee. 
5 for removing the present bridge over Jones Falls on 
Baltimore St., and building a new structure in its 
place, The new bridge will have a 40-ft. roadway, and 
two 13-ft. side walks and is estimated to cost $87,000. 
Cy. Engr., F. H. Smith. 

LANSING, MICH.—The following bids were received 
for the Franklin #t. bridge on Nov. 21: 
Name of Bidder. Bid A. 

Columbus Bridge Co., Colum- 


bus, 18,800 
New Jerse $ 
19,500 


Trenton, 

King Bridge Co., Cleve- 
18,000 

19,000 


ROG Oi. asc ge vas bb Cheese 
F. J. P. Brackett Bridge Go., 
19,998 
19,500 


Cincinnati, O 
18,800 


Tenn Bridge Co., 
Mic! 
Toledo Bridge Co tote, O.. 19,672 


Falls, Pa 
vase? Iron Works, Cleve- 
Wrought Iron ridge Co., 
Canton, O é 18,100 
21,000 


Detroit ae & Iron Works, 
Detroit, ch 
21,200 20,200 1,400 


20,200 18,500 2,200 


lon, O 17,200 1,500 

Bid A, 3-span ate girder 180 ft. long, 80 ft. wide 
over all. Bid B, 3-span plate girder 180 long, 64 ft. 
wide over all. Bid C,removing present 2-span_ bridge 
built in 1876. The contract was awarded to the Wrought 

MILWAUKEE, WIS.—Specifications are being pre- 
re for the Menomonee Valley viaduct, to conuect 
6th St. and 1ith Ave. 

WATER-WORKS. 
New England. 

AUBURN, ME.—Nov. 21, Councils passed an order 
offe the Auburn Aqueduct Co. $250,000 and interest 
since 19, 1891, for its works, in accordance with 
the appraisal of a commission. 

CAMDEN, ME.—The town has inted Johnso" 
Knight, J. H. Montgomery and R. nson, a con- 
mittee to investigate the standing of the town with the 
company, and the feasibilit new system. 


MERED N. H.—A? bk 
é —— on establishing works wiil 


Bid B. Bid ©. 
$16,900 = $1,160 
17,200 1,250 
16,900 1,100 
17,000 1,200 
18,998 1.725 
17,000 1,890 


16,800 1,100 
17,900 1,300 


16,200 8) 
19,000 2,000 
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MEDFORD, MASS.—The people have voted to ex- 
$50,000 for protecting, areas and enlarging 
the water supply, the cost to be met by giving notes; 
also to petition the legislature for authority to issue 
$300,000 of bonds for the enlargement of the supply. 
PROVIDENCE, R. L—Bids will- be received until 
Dee. 13 for 1,136 tons (2,240 lbs.) of 4 to 12-in. cast iron 
pipe. R. E. Smith, Comr. Pub. \ ; 
SOUTH NORWALK, CONN.—The ple have yoted 
to buy land and rights for a dam 43 ft. high and a 
storage reservoir on Silvermine River, just below the 
junction of the east and west branches of the river. 


Middle. 


BINGHAMTON, N. Y.—The Water Commissioners 
are investigating filtration. 

COLLEGE POINT, N. Y.—The Village Trustees are 
talking of putting up a stand-pipe. 

GREENBUSH, N. Y.—It is reported that the company 
is to add a filtering plant at the pumping station. 

LANCASTER, N.’Y.—The Depew & Lancaster Water- 
Works Co. has been incorporated; $50,000. 

MAYVILLE, N. Y.—The contract for build ng woiks 
was let Nov. 22 to Chandler Bros., Beaver Falis, Pa.. 
for $16,750. The pumps will be put in by the Buffalo 
Steam Pump Co. There will be a stand-pipe. 

SEA CLIFF, N. Y.—The Village Board has instructed 
Trustees- W. W. Mershon and C. E. Edwards to in- 
vestigate a water supply for fire protection. 

SOUTHAMPTON, N. Y.—The Southampton Water- 
Works Co. has been meengeremes: $50,000; directors, 
Salem H. Wales, New York; Edgar A. Hildreth, Kud- 
ward A. Fordham, Southampton, and others. 

TROY, N. Y.—Prof. W. P. Mason, Troy, has re- 
ported on the chemical and bacteriological qualities of 
proposed new water supplies, and recommends (Quack- 
enkill stream, 

TROY, N. ¥.—Prof. Wm. J. Raymond, Troy, and El- 
nathan Sweet, Greenbush, have been appointed engi- 
neers to make surveys and investigations for a new 
supply from the Poestenkill or Quackenkill streams. 

DECKERTOWN, N. J.—Works next spring are talked 
of. 

HOBOKEN, N. J.—The directors of the Hackensick 
Water Co., it is reported, have authorized the issuance 
of $3,000,000 5% 50-year gold bonds at 103 and interest, 
of which $1,200,000 will be issued in Januiry and the 
remainder as needed. It is said that a new rese voir, 
7 x 1,100 ft., will be built in West Hoboken, and that 
a new 18-in. force main is now being laid to supply 
the proposed reservoir. 

ALTOONA, PA,—Mr. G. A. Martin, Secretary of the 
Department of Water, writes us that bids for the 
new reservoir will be received until Dec. 15 instead 
of Dec. 8, owing to the illness of the engineer in 
charge, C. W. Knight, of Rome, N. Y. 

DICKSON CITY, PA.—The Throop Water Co. has 
been incorporated; $5,000; Treas., Clarence M. Sander- 
son, 

McKEESPORT, PA.—Bids for two 3,000,000-gallon 
pumps are wanted until Dec. 6, as noted in detail last 
week. 

HAGERSTOWN, MD.—The Council has ordered the 
company to add 16 hydrants. 

LAUREL, MD.—It is said that Baltimore capitalists 
wish a franchise. The people voted against granting 
a franchise last April, but are thought to be less 
opposed to it now. 

Southern. 


WILSON, N. C.—It is reported that J. L. Ludlow, 
Winston, will make surveys for works estimated to 
cost $60,000, 

BARNESVILLE, GA.—A vote on establishing works 
will be taken. 

CARTERSVILLE, GA.—F. M. Ford, Jas. Knight and 
J. I. M. Montgomery, have been appointed by the 
Council to obtain plans and estimates for works. 

MONROB, LA.—The city has awarded a contract to 
Henr . Worthington, of New York, for two pumps 
of 1,350,000 gallons daily capacity. 

TUSCUMBILA, ALA.—A franchise is reported as 
granted to the Electric Light & Water-Works Co. 

NEWPORT, KY.—The Suburban Supplying Co. has 
been incorporated to supply water, gas and electricity ; 
$100,000; Jas. M. Glenn, Samuel Bingstaff and Jas. 


©. Wright. 
North Central. 


CINCINNATI, O.—The Board of Administration will 
receive bids until Dec. 17 for one or two machines for 
tapping under pressure branches into water pipe of 
any size from 4 to 36-ins., the diameter of tap to be 
from 2 to 24-ins. 

CLEVELAND, O.—An independent fire protection 
system, from the Kinsman St. reservoir, has been re- 
ported on by Supt. Kingsley; estimated cost, $114,348. 

NEW PARIS, 0.—The Cedar Springs Water Co. has 
been incorporated to supply Buckhaven, near this 
place; $50,000. 

TIPTON, IND.—The Council is said to be discussing 
works, but is divided on the question of ownership. 

BERLIN, WIS.—The Council has decided to submit 
the question of building works to the charter election 
next spring. 

BUCHANAN, MICH.—The Council has accepted a 
proposition from Peter English to build werks. 


wish to pot in works, wi Sly pumped from the 
as um ‘om the 
lake to estand pipe. sn ibe 
Southwestern. 


COLUMBIA, MO.—The Council has ted a fran- 
chise for water and electric lighting deams to W. T. 
Anderson, St. work to commenced at once; 
estimated cost, $80, to $100,000. 

CANYON, TEX.—The Canyon City Investment Co. 
has been ed to construct din anes 
‘oe eae t to this place and Trinidad, Colo. 

ASO, TEX.—Cy. Engr. Campbell has rted 
to the Council roy ed works, techedien 20 


recom 
7-in. cased 3,000, oir, 
ing plant and disieibution Witains abtienones cout, i 


MOD: : ar. . 
see, ag Nor: 1 the penis voted sec 


: Pacific. 

WHATCOM, WASH.—it is reported that the people 
will vote on buying the Cornwall works for $150,100 
and extending them at a cost of $100,000. 

RODEO, CAL.—The Rodeo Water & Wharf Co. 
been incorporated ; $500,000, 

SAN DIEGO, CAL.—Propositions for a new supply, 
the distribution system only, to be owned by the city, 
are being submitted. 

SAN FRANCISCO, CAL.—It is reported that the 
Spring Valley Water Co. is likely to build a dam on 
Calaveras Creek, with a capacity of some 29,000,000,00)0 
gallons. 

VALLEJO, CAL.—J. H. Browne informs us that 
specifications for works are being prepared, and that 
bids will be soon asked. The supply will be by 
gravity from Green Valley Falls, 14 miles distant. 

TUCSON, ARIZ.—P,. J. Cole, Phoenix, has made a 
proposition to put in water-works and sewerage sys- 
tems, 


has 


Canada. 

BUCKINGHAM, QUE.—The construction 
has been started. 

BROCKVILLE, ONT.—Nov. 24, the people voted 701 
to 26 to issue $150,000 of bonds to buy the works. 

ARTESIAN WELLS. 

FROSTBURG, MD.—Engr. G. G. Townsend has been 

instructed to locate an 8-in. well. 
IRRIGATION, 

GARDNER, WY0O.—Oliver Olson, Salt Lake City, 
Utah, is interested in a project to irrigate a large 
tract of land here. 

NEW COMPANIES.—Colorado Land, Irrigation & 
Power Co., Denver, Colo.; $100,000. Farmers’ Drain & 
Irrigating Ditch Co., Greeley, Colo.; $10,000. Cache 
Valley Land & Canal Co., Ogden, Utah; $1,000,000; 
Rufus H. Whipple, Theodore Robinson and others. 

SEWERS. 
NEWTON, MASS.—The City Treasurer has been au 


of works 


thorized to borrow $119,000 for the construction of 
sewers. 
WALTHAM, MASS.—The Board of Aldermen has 


voted to extend sewers in two streets. 

WORCESTER, MASS.—The City Engineer is prepar- 
ing plans for the disposal of the sewage at the poor 
farm. Downward intermittent filtration is recom 
mended. 


WALLINGFORD, CONN.—At a special borough meet- 
ing Nov. 22, an appropriation of $8,000 was voted for a 
sewer in Meadow St. 

BROOKLYN, N. Y.—The Commissioner of Cty 
Works will receive bids until Dec. 5 for three lateral 
sewers. 

FORT PLAIN, N. Y.—Plans for a sewerage system 
for the entire village have been prepared by DeWitt 
C. Smith, Cy. Engr., Schnectady. The estimated cost 
is $22,000. As sd0n as the plans have been appro.el 
by the State Board of Health, a special election will 
be held to decide the question of construction. D. G. 
Hackney and E. A. Allen are members of the recently 
appointed sewer commission. 


GENEVA, N. Y.—A sewer commission has been or- 
ganized, and J. J. R. Croes has been asked to submit 
+ and estimates for important extensions of sewers. 

ir. Croes prepared plans in 1883 for a complete sys- 
tem, which at that time was 
tensive and expensive for adoption. 


HOOSICK FALLS, N. Y.—At a special election Nov. 
19 the taxpayers voted 286 to 81 in favor of the pro- 
on system of sewers, and bids will sogn be asked 
or the construction. The total length is about 13% 
miles, and the estimated cost upward of $40,000, as 
stated in our issue of Sept. 8. 

ROCHESTER, N. Y.—The East Side Trunk Sewer 
Commission will receive bids until Dec. 8 for section 
4 of the trunk sewe'. 


SARATOGA SPRINGS, N. Y.—The Board of Trustees 
_— eaeve bids until Dec. 12 for a pipe sewer in 
‘ort it. 


STAMFORD, N. Y.—A special election was held Nov. 
30 to vote on the issue of bonds for $12,000 for a sewer 
system. 

PATERSON, N. J.—The apuee of gmproved sewage 
disposal is being considered. The sewage is supposed 
to be carried to tidewater by means of the river, but, as 
a matter of fact, Mayor Beveridge says, most of it re- 
mains within the city limits during a sregier part of 
the year. The Mayor has submitted five Methods for 
remedying this evil: 1, The construction ef a sewer 
parallel with the river; or in the bed of the river, in 
order to afford opportunities for periodical flush ng. 
2, The flushing of the river by means of the construc- 
tion of gates in the Dundee dam, which would requ re 
the consent of the Dundee Water Power & Land Co. 
3, The removal of the Dundee dam, which would re- 

uire the sanction of the legislature. 4, The periodic 

ushing of the river from the Falls, or the filling of the 
holes in the bed of the river where pools of stagnant 
water are, which would be the least ——— of any 
of the met 5, The destruction of the sewage, 
which would, perhaps, be the most satisfactory settie- 
ment of the matter. Aldermen Rear, Ashley and Chiity 
were appointed a special committee, with the City 
Counsel to investigate the matter. 

BERWICK, PA.—Alexander Potter is making pre- 
liminary surveys for a system of sewers. The separate 
system will be used. The ulation is about 3,300. 
About 9% miles of sewers will be laid, and the dis- 
charge will be into the Susquehanna River. 

MIDDLETOWN, PA.—Alexander Potter is making a 
report and estimate of cost of the St. Catherine St. 
sewer district. A brick sewer about 4 ft. in diameter 
and about a mile long will be required. 

JACKSONVILLE, FLA.—Plans have been accepted 
for extending the present sewers 50 ft. beyond the end 
of the wharves, and $5,000 appropriated for the work. 

CLEVELAND, O.—Plans have been prepared for sew- 
ers in five streets. 

FORT WAYNE, IND.—Bids are asked until Dec. 13 
for one mile of 6 ft. double-ring brick sewer. F. M. 
Randall, Cy. Engr. 

WESTON SPRINGS, ILL.—It ts reported that a sys- 
tem of sewers to cost $160,000 will be constructed. 


considered too ex- 


RACINE, WIS.—Two cost of 941 000 pe to be con- 


structed at an estimated 





OTTUMWA, IA.—The City Engineer will receive bids 
until Dee. 5 for two 12-in. sewers 

KEOKUK, IA.—Bids are asked until De 
sewers. W. H. Jones, Cy. Engr. 

WATERLOV, 1A.—The City has decided to commence 
the construction of a sewer system. The city will be 
divided into four districts, and the sewers will be pait 
for by assessment and the issue of bonds, 

KANSAS CITY, MO.—Bids will be received by John 
Donnelly, Cy. Engr., until Dee. 6, for extending the 
oO. K, Creek sewer. The ordinance against the joint 
intercepting sewer has been repealed, and the proposed 
sewer, for which this city will appropriate $10,000, and 
Kansas City, Kan., $8,000, is not only a possibility, but 
a probability. 

KANSAS CITY, MO.—The Council has appropriated 
$10,000 for a sewer along the old Missouri Kiver bank, 
from Santa Fe. St. to Genesee St. 

OKLAHOMA CITY, OKLA.—J. A. Courtney, Cy. 

ingy.. estimates the cost of proposed exrctenusions at 
$15,000. 


HOUSTON, TEX. 


tile 


5 fo 


The following bids were rece ved 


for sewers in LeBranch St. and Capitol Ave.; hk. ©, 
Storrie, $13,050; Donley & Conners, $18,450; W. 8 
Hipp, $20,301; Isaac Heffron, $20,670; Downey Kros 


$28, 186. 

LOS ANGELES, CAL.--The following bids were re 
recived for the construction of the outfall sewer; the 
bidders being of this city, except Hughes & Maye: 
Pasadena, and the California Bridge Co., San Fran 
cisco: California Bridge Co., section 1, $28,158 ($4,000 
less for concrete instead of brick); section 2, $28,020 
($5,000 less for concrete); section 3, $35,500 ($6,500 les 
for concrete); section 7, $30,252 ($7,000 less for con- 
crete); section 8, $30,596 ($6,000 less for conerete); addi 
tional excavation, 3O cts. per cu. yd. Campbell «& 
Wood: 1, $20,285; 2, $32,950; 8, $32,785; 7, $38,200; 4 
$45,000; extra excavation, 30 to 35 cts. Hughes & 
Mayer: 1, $17,157; 2, brick conduit, $25,557, or con 
crete conduit, $16,780; 5, $31,089; 7, brick conduit, $2s,- 
977, or concrete, $21,715; 8, brick conduit, $24,602, or 
concrete, $18,847; 9, brick conduit, $11,556, or concrete 
$9,292. J. L. Mansfield: 1, sewer complete, $5.47 pet 
lin. ft.; manholes, $60; 4, $4.25 per ft.; 2, $4.65 per ft. 
Cc. D. Vincent: 9, of brick, complete except tunnel<, 
$17,643; 8, $27,654; 7, $33,601; 5, $37,242: 4, $37.6n0 
Osborn & Apman: 8, $6.5314 per lin. ft.; 9, complete, 








$20,423; 7, $6.00% per lin. ft. R. L. Bell, A. MeNally 
J. ©. Haskell, Frank Young, J. C, Allent, Michael 
Stephan: 1, 2, 4, 5, 7, 8, 9, complete, $184,001. John 
Rebman: 1, $12,012; 2, $31,178; 4, $37,814; 3, $56,080 
7, $34,164; 8, $26,605; 9, (tunnels excepted), S$91.552 
F. N. Townsend; 9, $11,248; 4, $25,304; 8, $10,845 
Froch Bros.: 2, brick, 22,885, or concrete 
$19,840; 4, brick, $29,740; 5, $24,730: 7, brick, 
$27,454: or concrete, $21,771: 8, brick, $25,23s; 
or concrete, $19,483; 9%, brick, $11,216. or con 
erete, $9,131. C. M. Baker: 2, $25,548; 5, $34,121 


7, $23,168. Hobson & Wilkerson: 8, brick, $27.60). or 
concrete, $21,000; 7, brick, $32,200, or concrete, $245,500); 
h, brick, $42,500, or concrete, $41,000; 2, brick, $26,800, 
or concrete, $19,600; 1, brick, $15,000. Duvall, Mills & 
Co.: 1, $17,000; 2, brick, $29,833, or cement, $25.6%4; 
4, brick, $38,044: 5, brick, $34,015: 7, brick, $41,040, or 
concrete, $35,000: 8, brick, $33,691. or concrete, $27, 
768: 9, brick, $23,000, or concrete, $20,602. 

MODESTO, CAL.—At a special election, Nov. 19, the 
eity voted to issue bonds for $25,000 for a sewerage 
system. 

SANTA BARBARA, CAL. 
prepared estimates for 9.756 lin. 
sewers, to cost about $15,000. 

WHATCOM, WASH.—The City Council has author- 
ized the construction of a sewer tunnel to cost $20,000 
by day labor under the direction of the Sewer Com- 


mittee. 
STREETS. 

BANGOR, ME.—Bids are asked until Dec. 10 for 115.- 
000 granite paving blocks. C. W. Woodbury, St. Comr. 

BROOKLYN, N. Y.—The Commissioner of City Works 
will receive bids until Dee. 8 for grading atid paving 
Prospect Ave., from Ninth Ave. to city line, with cob- 
ble stones. 

COHORS, N. Y.—The City Clerk will receive bids 
until Dee. 6 for stone, asphalt, or Portland cement 
sidewalks in three streets. 

NEW YORK, N. Y.—Bids will be received at the De- 
partment of Public Works until Dec. 13 for paving one 
street with asphalt and 13 streets with granite blocks. 

SARATOGA SPRINGS, N. Y.—The Street Comm's- 
sioners will receive bids until Dec. 5 for flagging, curh- 
ing and paving. 

ATLANTIC CITY, N. J.—The City Council will soon 
award a contract for the rebuilding of Pacific Ave. with 
gravel, at a cost of several thousand dollars. 

EASTON, PA.—The City Council is considering or 
dinances for the paving of two streets with vitrified 
brick on a 6-in. base of concrete. 

PHILADELPHIA, PA.—Preliminary surveys are bde- 
in grade for the proposed boulevard from the city hall 
to the rk. Director Windrim estimates the cost of 
the boulevard at $6,000,000. 

WILKESBARRE, PA.—The Street Committee has 
been authorized to receive bids for flagstone sidewalk. 
vitrified brick or granolithic tter, etc., around the 
court house yard. . H. Sturdevant, Co. Engr. 

WASHINGTON, D. C.—The District Commissioners 
wee veaeare bids until Dec. 10 for furnishing paving 
DTICK. 

NEW ORLEANS, LA.—The City Comptroller has been 
authorized to advertise bids for porns Rampart St., be- 
tween Dumaine and Esplanade Sts. 

WINTON PLACE, 0.—The Village Clerk will receive 
= until Dee. 13 for the improvement of Fairview 
Ave. 

MUNCIE, IND.—The City Clerk will receive bids for 
grading and paving sidewalks with brick. 

FORT HOWARD, WIS.—The city has voted to issue 
bonds for $15,000 for public improvements, 

MINNEAPOLIS, MINN.—The City Engineer has pre- 
pared surveys for the laying out and extending of five 
streets. 

KANSAS CITY, MO.—Bids will be received until 
Dec. 6 for grading, macadamizing and paving. John 
Donnelly, Cy. Engr. 


WEBB CITY, MO.—Bids are asked until Jan. 2 f 
the construction of sidewalks. H. B. Fraser, Cy. Engr. 


The City Engineer has 
ft. of 6 and & in. 
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GALVESTON, TEX.—The Board of Public Works has 
been authorized to advertise for 20 days for paving, 
each bid to be accompanied by a cash deposit of $5,000, 


WAXAHACHIBE, TEX.—It is reported that the streets 
of this place are to be paved. 


DENVER, COLO.—The Board of Public Works will 
receive bids until Dee. 20 for paving Blake St. The 
estimated cost is $50,429. 


SANTA BARBARA, CAL.—The City Engineer has 
prepared estimates for sidewalks and paving to cost 
about $22,000, 


HALIFAX, N. S.—F. W. W. Doane, Cy. Engr., re- 
ports that the proposed paving of lower Water St. with 
wooden blocks will cost $49,500, or $61,000 with a con- 
crete foundation. 


ELECTRICAL. 


PORTSMOUTH, N. H.—It-is reported that a new 
plant will be constructed at a cost of $300,000, 


MANCHESTER, MASS.—The citizens of South Man- 
¢lester have ——s $4,000 for the maintenance 
of an electric light plant. 

BATAVIA, N. Y.—Bids have been opened for the 
construction of a municipal plant. The Batavia Elec- 
tric Light Co. offered to fene the streets for five years 
at $8,000 per year, but it is thought that an addit on 
can be built to the water-works, a complete p'ant put 
in and equipped for $20,000, and the expenses of ligut- 
ing reduled to about $5,000 per year. The Board of 
Aldermen has voted to call a special election of th> 
taxpayers to vote on the issue of bonds for $21,000 
for the installation of a Brush electric light plint. 
The bid of the Brush Electric Light Co., Cleveland, 0., 
was to furnish two 50-light dynamos, 80 lamps, 18 
miles of wire, Corliss engine, pump, and everything 
necessary for a complete plant, except building, boiler 
and poles, for $14,979; to put everything in shape, to 
run and superintendent the running for 30 days, and 
also to protect the village from liability in case of 
accident of any kind. 

MONROE, N. C.—The citizens have voted to issue 
bonds for $15,000 for the equipment of an electric light 
plant, 

SAVANNAH, GA.—A syndicate of business men has 
purchased the electric railway, and will put in au 
electric light and power plant near the present power- 
house of the railway, at an estimated cost of $250,00). 
Orders will soon be placed for two 1,300-light in- 
ecandescent, and two 50-light are dynamos, and two 
2-H’. engines and boilers. 

CARTHAGE, O.--The Board of Directors of Long- 
view Asylum will receive bids until Dee. 27 for en- 
gines, belting and steam piping, dynamos, switeh- 
board and apparatus, and for wiring, lamps and 
sockets. 

CLEVELAND, 0.—The Board of Control will receive 
bids untit Dec, 21 for 220 or more electric lights for 
lighting the eity for one year from Jan, 1, 1893. 

KOKOMO, IND.—The contract for street lighting 
for five years has been awarded to the Kokomo Eiectric 
Co, at $80 per light per year. The Thomson-Houston 
system will be used. A company representing the 
Western Electric system offered a bid of $78.5u, but 
the working of this system at the Diamond plate-glis; 
works in this city was*not satisfactory to a majority 
of the Council. 

DETROIT, MICH.—Bids will soon be asked for 30 
days for lighting the streets by electricity. 

HILLSDALE, MICH.—The city has voted to issue 
a for $15,000, to erect and maintain a muni-ipal 
plant, 

GRAFTON, N. DAK.—The plant of the electric light 
company is to be enlarged. 

COLUMBIA, MO.—The City Council has granted a 
20-year franchise for an electric light and water-works 
plant to W. IL. Anderson, St. Louis. The plant will be 
constructed at once, 


YOAKUM, TEX.—An electric light plant will be con- 
structed. About three miles of wire will be strung, 
—_* is intended to have the system completed within 
vO days. 


GLOBEVILLE, COLO.—The Town Board has con- 
tracted for 12 lights at $12.50 each per month. 


REDLANDS, CAL.—The Redlands Electric Light & 
Power Co,., recently organized, offers to furnish the 
city 40 lights of 2,000 ¢. p. each, at $10.50 per light 
per month, 

TUMWATER, WASH.—The Olympia Light & Power 


Co, contemplates improvements in its plant, to cost 
from $10,000 to $15,000, 


COBOURG, ONT.—The Town Clerk will receive bids 
until Dec. 5 for lighting the streets of the town; also 
for an electric light plant with a capacity of 30 are 
lights of 2,000 c, p. each. 


MONTREAL, QUE.—The Committee on Light has 
recommended that the contract for street lighting for 
teu years from Jan, 1, 1804, be awarded to the Royal 
Klectric Co., at $124.10 et light per year for 5 yrs., 
$120.45 for 3 yre., and $116.80 per light per year for the 
remaining 2 yrs. ‘This company is now paid $146.10 per 
light per year and offers to reduce the price to $124.10 
per light for next year, which will save the city about 
*22,000, provided the preposed contract is awarded. 
‘rhe first offer of the company for a new contract was 
$130 per light per year for 20 yrs. The Thomsen-Hous- 
ton system is used, 

NEW COMPANIES.—Columbia Electric Light Co., 
Pbiladelphia, Pa.; $100,000; Treas., Fred E. Coward. 
Electric Exhibition Co., of New York, Newark, N. J.; 
$100,000; to manufacture and deal in electrical novel- 
ties; Jos. Livingstone and Pheo. Hillman, New York, 
and Arthur Schwarz, Newark. Mississippi River Elec- 
trical Steamboat Co., St. Louis, Mo. ; $7,000,000; to build 
a fleet of passenger and freight boats to be run by 
electricity; Pres., H. H. Liemke. Climax Electric Light 
Co., Chicago, Til. ; $100,000; J, R. Bensley, G. F. Watson, 
A. J. Vaughn. 


CONTRACT PRICES. 


HARBOR IMPROVEMENT.—San Francisco, Cal. — 
Bids were opened by Maj. W. H. Heuer, Nov. 14, for 
the improvement of Humbcldt harbor. The estimated 
cost of the improvement is $1,750,000, and it is thought 
that five years will be required to complete the work. 
The bidders were as follows: 1, MeKay & Warren, 
San Francisco; 2, Cc. Bull, Jr., Arcata; 3, H. Krusi, 
San Francisco; 4, O. A. Hooper, San Francisco; 5, N. 
J. Blagen, Portland, Ore.; 6, Hughes Bros, & Bangs, 


ENGINEERING NEWS’ 


Syracuse, N. Y.; 7, J. N. & J G. Day, San Francisco; 
8, Pacifie Coast Construction Co., Eureka. The bids are 
given in this order: A, 1,000 ft. single track radway 
on shore, per lin. fi.; B, 2,000 ft. double track eo 
C, 11,000 ft. double track railway and trestle; D, 120, 
eu. yds. brush mats in place, per cu. yd.; B, 350,000 
tons rock, per ton; F, 3,700 lin. ft. e track railw 
on south jetty; G, 3,700 lin, ft. moved and relaid; H, 
piles, driving and ready for capping, oo pile; I, pine 
caps, per lin. ft.; J, ng stringers; K, ties for ae 
track; L, ties for double track; M, taking up old rails 
and laying new. 
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DREDGLNG.—Portland, Me.—Lt.-Col. Peter C. Hains 
opened bids Nov. 16 for dredging, as follows: A, Up- 
per Sands Bar, 45,000 cu. yds.: B, Kennebec River, 
shouls at and above Gardiner, 75,000 cu, yds.; C, Penob- 
scot River, 46,000 cu. yds.; D, Cocheco River, N. H., 
16,000 cu. yds.; E, Bellamy River, N. H., 35,000 cu. 
yds.; F, Harbor of Refuge, at Little Harbor, N. H., 
150,000 cu. yds.; G, York harbor, Me., entrance, 6,000 
eu. yds.; H, York harbor, basin, 20,000 cu. yds.; I, 
Narragaugus River, Me., 60,000 cu. yds.; K, harbor at 
Portiand, Me., 11,000 cu. yds.; L, in Back Cove, Port- 
land, Me., 110,000 cu. yds.; M, Saco River, Cow Island, 
45,000 cu. yds.; N, co River, outlet bar, 15,000 
cu. yds.; O. Saco River, boulders, 350 cu. yds.; 
I’, harbor at Camden, Me., 60,000 cu. yds.; Q, Har- 
rasecket River, Me., 150,000 cu. yds. 

‘The bids were as follows: Charles H. Souther, Bos- 
ton, Mass., A, 34 cts.; B, 49 cts.; C, 49 ets.; D, $1.57; 
K, 54 ets.; F, 24.5 cts.; G, 77 cts.; H, 41 cts.; I, 34 
ets.; K, 34 cts.; L, 26 cts.; M, 52 cts.; N, $1.02; O, 8 
cts.; P, 36 cts.;: Q, 28 cts. 

Metropolitan er Co., Lynn, Mass., A, 34 cts.; 
B, 55 cts.; C, 44 cts.; E. 35 cts.; F, 25.5 cts.; I, 27 cts.; 
K, 30 cts.; L, 26 cts.; M, 47 cts.; N, 98 cts.; O, $1.25; 
P, 27.5 cts.; Q, 28 cts. 

A. B. Martin, Boston, Mass., A, 39 cts.; B, 50 cts.; 
©, 52 cts.; D, $1.40; EB, 29 cts.; F, 23.5 cts.; G, 68 cts.: 
H, 36 cts.; I, 35 cts.; K, 35 cts.; L, 30 cts.; M, 30 cts.; 
N, $1; O, $1; P, 32 ets.; Q, 32 cts. 

Moore & Wright, Portland, Me., A, 28 cts.; B, 40 cts.; 
C, 48 ets.; D, $1.40; E, 29 cts.; F, 23.5 cts.; G, 68 cis.; 
H, 36 cts.; I, 35 ets.; K, 30 cts.; L, 30 cts.; M, 50 cts.; 
N, 90 cts.; O, 75 cts.; P, 26 cts.; Q, 27 cts. 

Hamilton & Sawyer, Chebeague, Me., M, 45 cts.; N, 
98 cts.; O, 80 cts.; P, 25.75 cts.; Q, 28.5 cts. 

WELLS.—Toledo, O.—The following contracts have 
been awarded by B. J. Beard for drilling artesian wells 
in Oregon township; Geo. Gladieux, East Toledo, two 
wells, 5%-in. double strength aes pipe for well 
complete with Rumsey pump No. 122, $1.30 per ft.; J. 
N. Gardner, East Toledo, four wells, 4in. double 
strength galvanized pipe complete with Rumsey pump 
No. 122, $1.15 per ft. 

WATER PIPB.—Sioux City, Ia.—The only bid received 
for the laying of water pipes on 21st St. was that of 
EK, J. Hanlon, as follows: 18 tons of 6-in. pipe, $46 per 
ton; one 6-ft. hydrant, $45. 

BASALT BLOCKS.—San Francisco, Cal.—A contract 
for furnishing basalt biocks has been awarded to RB. 
Rh. Thomssen at $33% per M. 

STREET WORK.—York, Pa.—The contract for paving 
four squares on George and Market Sts. with asphali 
has been awarded to Odenwalt & Huber at $2.97 per 


sq. yd. 
MISCELLANEOUS. 


DRAINAGE CANAL.—Chicago, Ill.—At a meeting of 
the Drainage Board Noy. 23 the contract for a mile of 
the canal east of Willow Springs, section F., was 
formally awarded to Ricker, e & Co., at $470,040, 
and that for another mile near Willow Springs, sec- 
tion D., to E. D. Smith & Co., at $479,867. The lowest 
bids received for this work were published in our issue 
of Oct. 27, and notice of original award of contracts in 
our issue of Noy. 3. The Drainage Board has decided to 
readvertise for the work on sections A, B, C, and E, 
bids to be received until Jan. 25. Bids will also be re- 
ceived at the same time for the enlargement of the 
Tilinois & Michigan Canal by dredging to a capacity of 
100,000 cu. ft. per min. her particulars be 
found in our advertising columns. 

DREDGING, ETC.—The following work will be done 
by the U. 8. eg neet Corps, bids to be received at 
the dates specified: Piling, napee Harbor, Wis., Dec. 
6; dredging and jetty work, Calcasieu River, La., Dec. 
6; channel work, between Chicago, Duluth and Buffalo, 
Dec. 9-17. Dredging: Salem River, N. Y., Dec. 15; Win- 
throp Harbor, Mass., Dec. 15; Flushing Bay, N. Y., Dec. 
16: Port Jefferson Inlet, N. ¥.. ». 16; Kitoago Har- 
bor, DL, Dec. 17; Gowanus Bay, N. Y., Dec. 21. Oak 
timber, Mt. Carmel, Il,. Dec. 20. Dikes, eté., Gray's 
Harbor, Wash., Dec. 21. 

GARBAGE FURNACE.—Waco, Tex.—The City Coun- 
cil will receive bids for 60 days for a 75-ft. garbage 
furnace. The Brownlee Garbage Furnace Co., Dallas, 
has offered to construct such a furnace for $7,500. 

STREET LIGHTING.—Cleveland, 0.—The Board of 
Control will receive bids until Dec. 21 for about 4,000 
vapor, gasoline, or oil lamps, for street lighting for one 
year. 

JAIL.—Plaquemine, La.—Bids will be received until 
Dec. 10 for a new jail for Iberville parish. A. H. Gay, 
Chn. Building Com. 

DIKE BONDS.—New Westminster, B. C.—Bids are 
asked until Dec. 31 for $80,000 of bonds to be issued by 
the Maple Ridge Diking Commissioners. A. G. Gamble, 
Clik. Comrs. 

GARBAGE DISPOSAL.—Indianapolis,. Ind.—The 
Board of Public Works is cinta a oe for 
the disposal of garbage and night» The contract 
will be for ten years. 


Rhee Oo 


Dec. 1, 1892. 


LOCKS.—Portland, Ore.—The lowest bid for cul- 

letion of the Cascade locks was that of J. G. mB. 

ay, San Francisco, Cal., $1,521,265, and the bid has 
been recommended for acceptance. 


MANUFACTURING AND TECHNICAL. 


LOCOMOTIVES.—The Brooks Locomotive Works, 
Dunkirk, N. Y., have built 10 switching engines for 
the Cleveland, Cincinnati, Chicago & St. Louis, and 
are building 10 switching engines for the Lake Shore 
& Michigan Southern, 10 passenger engines for the 
Buffalo, Kochester & Pittsburg, and 25 freight engines 
for the Great Northern. The Schenectady motive 
Works, Schenectady, N. Y., are building 10 passenger 
engines for the Cleveland, Cincinnati, St. Louis & Chi- 
cago, and two switching engines for the St. Louis Rail- 
way Terminal Association. The Rhode Island Locomo- 
tive Works, Providence, R. L, have an order for 10 con- 
solidation engines for the Fitchburg. The Manchester 
Locomotive Works, Manchester, N. H., have an order 
for 5 eight-wheel passenger engines for the Old Colony. 
The Missouri Pacific has placed orders for 50 engines. 
The Great Northern will add 20 mogul freight engines 
and 30 ar a er engines to its equipment. The 
St. Paul, & uth will place orders for a heavy switch- 
ing engine. 

CARS.—The Missouri Car & Foundry Co., St. Louis, 
Mo., is buiiding 5vu box cars and 1580 furniture cars 
for the Pennsyivania. The Gilbert Car Mfg. Co., Troy, 
N. Y., has an order from the New York Central for 5v 
passenger cars 54 ft. song, 30 baggage cars 60 ft. long, 
20 smoking cars 54 ft. long, 2U vestibuled passenger 
cars 60 ft. long, and 10 combination cars 60 ft. long. 
The Terre Haute Car Co., Terre Haute, Ind., is deliy- 
-— 1,200 freight cars, with automatic couplers and 
air brakes, to the St. Louis, Vandalia & Terre Haute. 
The Harvey Steel Car & Repair Co., Harvey, Ill, is 
building a number of dump cars, The J. G. Brill Co., 
Philadelphia, Pa., has built 24 electric cars for Toledo, 
O. The Brownell Car Co., St. Louis, Mo., has an order 
for 20 electric cars for Cincinnati, U., and has built 20 
“accelerator’’ electrie cars for Golumbus, O. The Ches- 
apeake & Ohio will add 1,000 box cars to its equipment. 
The Monterey & Mexican Gulf will purchase a large 
amount of new rolling stock. The Missouri Pacific has 
placed orders for 28 passenger cars, 5 chair cars and 12 
sleeping cars. 


RAILS.—Carroll Bros., Buffalo, N. Y., are in the mar- 
ket for second hand steel rails. 


THE FRANK-KNEELAND MACHINE CO. has ben 
organized at Pittsburg, Pa., and has established works 
on its Rroperty of 6% acres at 54th St. and the Alle- 
gheny ey R. R. The foundry is being equipped 
with electric traveling cranes, regenerative gas fur- 
naces, drying ovens, casting pits and other appliances. 
The machine shop will have an electric :raveling 
crane, a full line of machine tools, and extra powerful 
roll turning lathes of the company’s design. Pres. and 
Gen. Man., l. W. Frank; Secy., Hbdward Kneeland. 


THE KING BRIDGE CO., Cleveland, O., is furnishing 
several iron and steel roofs and a ting and con- 
veying nt for handling ore, coal, ete., at the new 
ae + the Pittsburg, Shenango & ‘Lake ‘Erie, at Con- 
neaut, O. 


NEW COMPANIES.—Hollenback Frog & Switch Co., 
Chicago, LiL; $100,000; Wesley Hollenback, Thomas 
H, Brown and K. R. Bemiss; this is a reorganization of 
the old company. EK. S. Hunt & Sons Co., Weymouth, 
Mass.; to manufacture railway track torpedoes, etc.; 
50,000; Pres., Kdmund 8. Hunt. Brewer Car Axle- 

x Co., Chicago, Ill.; $5,000,000; EB. R. Brewer, C. 
P. Burdick and A. G. Thompson. Perforated Metallic 
Street Crossing Co., Chicago, lll.; $100,000; Frank M. 
Potter a L. aon On. gy hee Theta eae 
Are ‘ireproo! Co., Chicago, -; $300, . we T. 
Debong, H. M. Chase and H. KR. Pearson. Columbian 
Iron & Steel Co., Chicago, Ill.; $5,000,000; G. J. Hib- 
bard,T. A. Hibbard and J. K. Hamilton. Granite Mineral 
Wool Co.,St. Louis, Mo.; $25,000; Hugh M. Thompson, F. 
J. Hunlett and Alex. Fitzpatrick. American Asphaltum 
Co., Chicago, Ill.; $40,000; W. H. Collins, C. M. Far- 
num and R. J. Hirsch. Nelson Car Coupling Co., Oma- 
ha, Neb.; $100,000; S. P. Nelson, John T. Helin and John 


. Holland. 
Set. CURRENT PRICES. 


RAILS.—New York: $30 at eastern mills, $80.75 at 
tidewater; girder rails, $36 to $39; old rails, $17 for 
iron, and $14.50 to $15 for steel. Pittsburg: $30; old 
rails, $21 for iron and $15.50 to $16 for steel. Chicago: 
= to $32.50; light rails, $32; old rails, $18.50 to $1y 
‘or iron, and $13 to $14.50 for steel. 

TRACK MATERIAL.—New York: steel angle bara, 
1.6 to 1.65 cts.; spikes, 1.9 to 2 cts.; track bolts, 2.4 to 
2.6 cts. with square and 2.7 to 2.8 with hexagon 
nuts. Pittsburg: splice bars, 1.75 to 1.77 ets. for iron 
and 1.8 cts. for steel; iron and steel spikes, 2.15 cts.; 
iron track bolts, 2.7 cts. with square and 2.8 cts. with 
hexagon nuts. Chicago: splice bars, 1.75 to 1.8 cts. for 
iron and steel; spikes, 2.05 to 2.1 cts. at mill; track 
bolts, 2.65 to 2.75 cts. with hexagon nuts. 


PIPE.—Cast iron, $20 to $30 per ton. Wrought iron, 
discounts as follows at Pittsburg: 55% and 10%, and 
47%4% and 10% on black and galvanized butt welded; 
65% and 10%, and 55% and 107% on black and gal- 
vanized lap welded. Casing, 574%. 

FOUNDRY PIG IRON.—New York: $13.50 to $15.50. 
Pittsburg: $13 to $14.25. Chicago: $13.25 to $14.25. 

LEAIL).—New York: 3.8 to 3.85 cts.; Chicago: 3.72 to 
3.75 ets.; St. Louis: 3.57 cts. 


STRUCTURAL MATERIAL.—New York: beams, 2.2 
to 2.25 cts. for la lots, and 2.35 to 2.75 cts. for smali 
lots; channels, 2.25 to 2.5 cts.; angles, 1.95 to 2 cts.; 
tees, 2.3 to 2.75 cts.; sheared iron pistes, 1.385 to 2.1 
cts.; steel tes, 1.9 to 2 cts. for tank, 2.2 to 2.25 cts. 
for shell, 2.5 to 2.65 cts. for flange, 3 to 3.25 ets. for 
firebox. Pittsburg: beams, 2 to 2.1 cts. for large lots, 
and 2.2 to 2.25 cts. for small lots; channels, 2 to 2.1 
ets. for a lots, and 2.2 to 2.25 cts. for small lots; 
angles, 1.85 to 2 cts.; t 2.25 to 2.35 cts.; Z-bars, 
fo ath, Steired ce beibe puis, “S is 2 
‘or steel; shea es, ; 
refined bars, 1.7 . for iron and 
1.75 to 2 cts. for 2 to 
2.2 cts. for flan 





